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OMPUTER 


In all of their 
guises, computer 
graphics centers 
are establishing a 
major on-campus 
| presence across 
iz seein: the US, page 53. 
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Misualization = Communication?’ 
HE POWER OF VISUAL COMMUNICATION: It’s the power their diverse engineering data sets to communicate new 
to see what you think and share that vision with concepts, secure funding for new projects, improve 
others. It’s the power to create interest and product designs, and produce documentation, training, 
persuade; the power to clarify and illuminate. and advertising. 
That’s the power of Wavefront—the worldwide Don’t take our word for it—see for yourself! Call 
leader in 3p graphics software systems for design 1—800—545—WAVE for our free video showing how 


Wavefront customers use the world’s most 
powertul visualization software. 


visualization, animation, data analysis, event 

reconstruction, and video production. 
Using Wavefront software, the world’s 

leading companies leverage the value of 


WA! 


Come learn about the Visualization Process in our 


Interactive Classroom at Autofact ‘92 — booth #1000. 


USA JAPAN ESUIRO PE 
T: 805-962-8117 T: (81) 3-3934-27300 T: C32) SA/ve5.45.55 
F: 805-963-0410 F:; (81) 3-S334-279353 EF: (827) 31/23.44.56 


WAVEFRONT TECHNOLOGIES HEADQUARTERS: 530 E. MONTECITO STREET, SANTA BARBARA, CA. 931038, U.S.A. 
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INTRODUCING THE First — 
GRAPHICS TOOLKIT FOR THE 
X ENVIRONMENT 


«a g> 4 TOOLMASTER 


Until now, X-based programmers have faced a choice 
when it comes to developing applications for gaining 
insight into experimental and simulated data. You could 
either invest the man-years needed to develop and 
maintain software that implements a variety of 
visualization techniques. Or you could allow technical 
data to remain just that. Data. 

But now there’s a better way. Because now there’s 
agX/Toolmaster™ , the first visual techniques graphics 
toolkit designed for integration with the X and 
OSF/Motif™ environments, compatible with hardware 
platforms ranging from supercomputers to 
workstations. 

agX/Toolmaster includes 12 visualization- 
specific libraries with high-level single 
function calls that will drastically reduce 
application development and maintenance 
time. Take your numeric research data, 
bring it to life on the screen and 
communicate it through presentation- 


quality, scalable color hard copy in the form of 2D 

and 3D charts and images; 2D, 3D and 4D contours; 

grid and block diagrams, among others. Select from 
agX/Toolmaster's comprehensive axes, legends, and 
font systems, and your research data is ready to be 
presented at corporate management level. And you 
can add additional life by using 2 optional industry- 
specific libraries for seismic display and volume 
rendering. 

Since agX/Toolmaster is fully PostScript®- and 
CGM-compatible, you can generate pictures on 
more than 100 different devices with easy data 
transfer between applications. 

90 if you've ever wished for a better, faster 
way to express technical data, the wait is 
over. Just call UNIRAS at 1-800-728-1600 

or call our European headquarters in 
Denmark at +45 31 67 22 88 for more 
information or to receive a demonstration kit. 

Or just circle the reply card. 


UNIRAS 


UNIRAS is a leading graphics application software vendor with sales offices in the U. K., Germany, France, Italy and Japan. 
©1991 UNIRAS, Inc. UNIRAS is a registered trademark and agX/Toolmaster is a trademark of UNIRAS. All other trademarks acknowledged. 
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For All Of Yours. 


UMAX* introduces a singular achievement 
in scanning technology —The UC12005 
Color Scanner. 

This Single-Lamp, Single-Pass scanner 
delivers the highest resolution, at a faster 
speed, than any other color scanner in its 
class. And no scanner in any class gives 
you this kind of value. You get 1200 dpit for 
less than $5,000, or about half what you'd 
expect to pay. 

No matter what kind of image you're 
scanning, the UC12005 can make you look 
brilliant. It features sophisticated 30-bit pro- 
cessing with advanced I/O buffering for the 
fastest true color images. Multiple scanning 
modes allow you to shift between color, grey- 


scale, and lineart. Plus a built-in SCSI interface 
so you can use it with all popular hardware 
platforms, including IBM PCs and compatibles, 
Macintosh and SUN Sparcstations. 

But enough jargon. What really makes 
the UMAX UC12005 such a smart buy can be 
summed up in one word: Color. It captures 
every shade, every hue, every subtle hint of 


UMAX: 


Maximize your image™ 


color imaginable. And it does it better 
than anyone!t 

In fact, the UC1200S recognizes more 
than one billion colors in just a single pass. 
And because it's not susceptible to registration 
glitches and fading, the color you see today 
will be the color you'll get tomorrow. And the 
tomorrow after that. 

Lest we forget, the UC1200S also comes 
with an optional UTA transparency adaptor. 
As well as free photo design and production 
software. 

So if you're looking for a state-of-the-art 
color scanner whose genius matches yours, 
we suggest you give the UMAX UC12005 the 
once over. 


For the UMAX dealer near you, call toll free 1-800-562-0311. 


tMaximum hardware resolution is 1200 x 600 dpi. Software interpolation used to boost resolution to 1200 x 1200 dpi. ttAs rated by PC Com abot June 1992 and MacUser, Dec. 1991. *Adobe Photoshop offered free with Macintosh units. 
r iby 


©1992 UMAX Technologies, Inc. 3170 Coronado Drive, Santa Clara, CA 95054, Tel. 408/982-0771, Fax 408/982-0776. UMAX is a registered tradema 
Other company names and product names are trademarks of their respective companies. 
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of UMAX Data Systems, Inc. “Maximize Your Image” is a trademark of UMAX Technologies, Inc. 


COMPUTER 
GRAPHICS 
WORLD 


COLUMNS 


Front End 

Input 

News 

Product Spotlight 


Tech Watch 
M@ Keeping building 

designs light and bright 
@ Multimedia piano teacher 
@ The subtle sounds 

of watermelons 


Portfolio 
@ Art of Yoshiyuki Abe 
and Clifford Pickover 


AEC 
@ CAD tools for 


landscape architects 


Applications 

@ High-tech stone carving 

@ Protecting fine art 
with FEA technology 

@ GIS at the DOT 


Product Guide 
@ A look at X terminals 


Review 

@ CorelDraw 3.0 

@ Intergraph’s 
Microstation Nexus 

M@ Deltagraph’s latest 


Products 

Events 

Resources 

NCGA’s Newsletter 
Output 


@ A return to visual 
thinking 


Industrial designer Gary Morales cre- 
ated the “COMPRA” car model on our 
cover using Evans & Sutherland’s 
(Salt Lake City) Conceptual Design 
and Rendering System. This unre- 
touched image illustrates superior sur- 
face continuity over sophisticated and 
complex curves. For more on modeling 
complex surfaces, see page 28. 
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Ww Modeling Made Easy 
Traditionally, designers 
have found it difficult to alter 
freeform shapes with a CAD sys- 
tem, because to a computer, free- 
flowing curves and surfaces can’t be 
represented by primitive elements, 
such as cylinders, lines, blocks, 
spheres, and cones. Thus, industrial 
designers have ignored CAD tech- 
nology in favor of working with clay 
models. But while industrial 
designers have been ignoring com- 
puters, vendors of product design 
software have not been ignoring 
this user group. 

By Caren D. Potter 


Engineering Visualization 
In the past, engineers and 
architects have shunned visualiza- 
tion tools, believing them to be too 
difficult or too expensive. But that’s 
becoming increasingly less true, as 
recent product developments in the 
area have made rendering and ani- 
mation programs more approach- 
able, not only from the standpoint 
of budget, but also from the stand- 
point of ease of use. 

By Tim Forcade 


Ancient Tale, 

Modern Impact 
Walt Disney Pictures meets the 
challenge of Aladdin, its newest 
full-length, animated feature, with 


an increased level of ingenuity. 
By Gary Pfitzer 


Campus Computing 

Within the past five years, 
colleges across the country have 
earmarked millions of dollars 
toward the establishment or up- 
gerade of centers dedicated expressly 
to the research, development, and 
application of computer graphics 
technology. 
By Diana Phillips Mahoney 
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‘monitors. Now in assorted sizes. 


ony Trinitron 


There are a lot of good reasons to buy a Sony monitor 

They come in the most useful sizes: 14," 17," and 20." One just 
right for nearly every application. 

They all have a Trinitron CRT with the unique One gun/one lens 


design that accurately aligns the three color beams fora crisp, 


*PC Magazine Editors’ Choice awarded July 1991, and Macworld Editors’ Choice awarded March 1992, to Sony - Multiscar ony Corporation of America. All rights reserved. Sony, Trinitron, 
Multiscan and Super Fine Pitch are trademarks of Sony. 


sharp image. Plus a Super Fine Pitch" Aperture Grille for bright, rich 
colors. And a vertically flat screen for reduced distortion and a full, 
Square-corner image. 

Theyre Multiscan* monitors, which means theyre compatible 
with all the current major graphics standards. And theyre backed by 
the quality and support Sony is known for 

Macworld and PC Magazine liked our 14" monitor so much 
they awarded it their Editors’ Choice* 

So whether youre buying One for yourself or enough for the 
entire department, dont settle for anything less than Trinitron 
monitors by Sony. The ones that make all your projects look better. 
No matter how big they are. 

For more information and the name of a Sony dealer near you, 


just call 1-800-352-7669. 
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FRONT END 


Good News/Bad News Story 


ne of the things we tend to write about in Computer Graphics World is 
the impact computer graphics technology can have on education. 

Just a few months ago we ran a story that profiled some elementary 
and high schools around the country that have successfully incorporated 
computers into their daily curriculum in a big way. This month, we're run- 
ning a feature story that talks about the new breed of visualization centers 
that are cropping up on college campuses. Even the Output Column this 
month has an educational slant to it, as the author shares his thoughts 
about how computer graphics may help bring back a visual mode of think- 
ing that went out of fashion around the time of the Renaissance. 

But the story of how graphics technology is impacting education is 
really a good news/bad news story. The good news is that a growing num- 
ber of schools are using computer graphics to improve the way they teach 
kids. It’s also good news that there appear to be a growing number of cor- 
porate-sponsored and organization-sponsored programs geared at improv- 
ing education through technology. Apple Computer’s ACOT (Apple Class- 
rooms of Tomorrow) program, which was started back in 1986, is a classic 
example of such programs. It has brought computers into 100 different 
schools throughout the country and has literally changed peoples’ lives. 

But then there’s the bad news ... and that is, these wonderful educa- 
tional tools are reaching too few kids in too few schools. 

Recently, Macworld magazine published a report that looked at 
how good a job the US is doing in getting computers into the classroom. 
Although official statistics about computer usage paint a fairly bright pic- 
ture, Macworld’s research uncovered a far gloomier reality. It appears 
schools are divided dramatically between the haves and have-nots. 

Part of the problem is that some schools—often the poorest—either 
don’t have computers or have so few that practical use by students is 
impossible. Interestingly, a bigger problem is that when a school does have 
computers, they are being used ineffectively or not at all due to a lack of 
software, training, and support. Take Menlo Oaks Middle School in East 
Palo Alto, California, for example, where, says Macworld, “Ten recently 
donated, secondhand IBM PCs are stacked haphazardly in the middle of 
the computer lab.” The reason? “No one knows how to use them.” 

Everyone—Democrats and Republicans, educators and experts— 
seems to agree that the US needs to improve its educational system and 
that computers have a big role to play in that improvement. Good propos- 
als for making those improvements have been made by both political par- 
ties. Unfortunately, they have yet to become policy due to the endless 
political haggling and posturing over small details or tangential issues. 

This election (which may have already taken place by the time you 
read this) is supposedly about change. About smashing the political gridlock 
that has kept us from moving forward on so many different fronts. Hopeful- 
ly, that will happen. Hopefully, regardless of who makes it to the White 
House, the message will be received that it’s time to move beyond the bicker- 
ing and the debates and into some action. We have the technology to teach 
our children. What we need is the leadership that will help us to do it. 


Spe fae 


Stephen M. Porter 
Editor 
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1 GB CAPACITY. 35 MS SEEK. 
NE DRIVE. TWICE THE PERFORMANCE. 


With a 1.25 MB per second transfer rate and a 35 ms average seek time, the 1 GB CY-2000 
optical disk drive saves and restores files at hard disk speed. All on a removable media that 
protects your data from unpredictable head crashes. Once you lose your hard disk files, 


they're gone forever. But data stored on optical disks remains secure — and quickly accessible. 


The CY-2000 is perfect for data-intensive applications like desktop publishing, multi- 
media, digital video, CAD/CAM, medical imaging and more. It’s also ideal for private data- 
bases and security-sensitive files because the disks can be removed and stored to prevent 
unauthorized access. 

What's more, it's fully compatible with your personal computer, mini-computer, work- 
station or server. 

With the CY-2000, each disk stores 1 GB, making it twice the capacity of competitive 
optical disk drives. The media are erasable, rewrit- 
able, and extremely durable. One platter can last 
over 40 years. And because the disks are small 
and lightweight, you'll enjoy reduced storage and 
shipping costs. 

The CY-2000 is part of our family of data stor- 
age products that includes QIC tape streamers, 
magneto-optical disk drives, and 8mm tape drives 
and tape libraries. 

If you want gigabyte capacity, 
fast file access, and the security of 
a removable media, the CY-2000 
is a perfect fit. Call today for more 
information at (804) 873-9000. 


TRUE PLUG 


Alpha Micro 

Altos 

Apollo 

Arix 

AT&T 

Basic-4 

Convergent 

DataGeneral 

DEC 3100/ 
5000 

DEC BI-Bus 

DEC Q-Bus 

DEC DSS! 

DEC Unibus 

HP 

IBM RISC/ 
6000 

IBM RT 

ICL 

Intergraph 


Scandinavia Tel: +47 2 79 58 80 FAX: +47 2 78 36 01 France Tel: +33 88 67 12 45 FAX: +33 88 66 79 19 


Japan Tel: +81 3 3639 5841 FAX: +91 3 3639 5865 U.K. Tel: +44 7373 73544 FAX: +44 7373 62813 


New Zealand Tel: +64 9 479 1100 FAX: +64 9 479 8009 R.O.C. Tel: +886 2 5068702 FAX: +886 2 5014198 
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ComPATIBILITY WITH: 


Motorola 
Macintosh 


PC Xenix/Unix 

Pyramid 

Sequent 

Silicon 
Graphics 

Sun 

Texas 
Instruments 

Unisys 

and more 


NOW YOU CAN 
BELIEVE 
Siac YOUR EYES. ional 


high-contrast screen or color printers 
with dynamic focus and can be connected in 
Invar shadow mask parallel using the 
produces an image input termination 
that’s bright and sharp, BsaaSves (Era CIOS switch, so you can. 
edge (@) edge, corner to come IE RN EE AT eR NRT A work the way you like. 
corner. Fine 0.28 dot / | 3 | 1 = " a : 
pitch. Up to 1,280 x 4 | ee Digital Input Switch 
1,024 resolution; up to . ° ag : with AUTO Input 


74 Hz refresh rate. Mode provides - 
automatic selection 


of the active video 


PanaColor, " digital — ay ? ; source, no matter 
color control lets you i which input is used, 
adjust screen color to D-Sub or BNC. 
more closely approxi- 
mate your printer's 
output. You get instant 
Switching between your 
custom settings and 
factory presets, too. 


Small footprint, low 
profile and adjust- 
able view—frees up 
desk-top space...low 
overall height won't 
dominate your 
view...tilts and swivels 


AGRAS™ Anti-Glare, : easily for best viewing. 


Anti-Reflection 
Anti-Static screen pos sacar 
coating dramatically oe he Swedich 
_ reduces eye fatigue Panassiic MPR II guidelines for - 
, d 


jithout diminishing | : 
image clarity. electrostatic, ELF 


All 17-inch monitors can give you a bigger picture. . 
The new PanaSync/Pro'"C1795E monitor gives you a sharp, clear 17-inch vision of reality. 
Because the color you see can be fine-tuned to closely approximate the color you 
get. Or tweaked to suit your personal preference with our PanaColor control. 
(Reds are especially vibrant, thanks to super-pure red phosphors.) 
All of which makes the C1795E a particularly colorful companion for 
Windows* gazing, among other things. It’s compatible, too, with whatever platform 
you're using —-PC, Mac; or any of the most popular workstations. 
And it goes for a remarkably affordable price. 
The PanaSync/Pro C1795E, from Panasonic. Call us for more information: 1-800-742-8086. 


Panasonic, 
OAI 


Office Automation S 


PansSync/Pro Monitors. Seeing is believing. 


PSP-CGW “All other brand and company/product names are trademarks or registered trademarks of their respective companies. 3D photorealistic image created by Acme Animotion Group, Ltd., Jersey City, NJ. 
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Advice to Traditional Artists 


Browne's letter about the difficul- 
ties in trying to switch from real- 
world illustration materials to the 
computer environment (“Input,” 
September issue). I, too, am a pro- 
fessional artist trained in the tradi- 
tional medium. Like Chris, I decid- 
ed to explore the possibility of pro- 
ducing my work on a computer. But 
there’s one added twist: I want to 
explore animation. It would seem 
that the personal computer has 
finally entered this arena; but this 
has not proven to be entirely true. 
First, I tried Autodesk Animator 
on my PC. This program proved to 
be obtuse and clunky and did not 
incorporate any sound technology. 
Then I read about QuickTime. I 
was extremely excited, and further 
research told me that Macromind 
Director was an excellent program 
that would take full advantage of 
QuickTime’s features. I called 
Macromind, and for $25 they sent 
me a manual, several demo videos, 
and demo software (great deal). 
Then my dreams were again shat- 
tered: The cost of assembling a sys- 
tem that could create barely ade- 
quate (postage stamp-sized) movies 
is prohibitive: Nothing short of a 
top-of-the-line Mac with plenty of 
additional hardware (including stor- 
age devices for massive files)—not to 
mention the cost of Macromind’s 
excellent software—would suffice. 
The choice is clear: I can either 
max out all my credit cards and for- 
get car insurance and food for the 
next two years in order to get a 
head start in what will certainly 
become a major growth market, or I 
can wait for the technology to 
improve and the hardware and soft- 
ware to become more competitive 
(therefore, cheaper), and be just 
another schmoe with a popular toy. 
Needless to say, I’m going to 


[:: with much sympathy Chris 
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Schmoeville in a handbasket. 

Still, I have hope. If only certain 
widely read magazines would [pub- 
lish] articles like “Getting Started: 
Five Lower-Cost Alternatives for 
the Novice Computer Graphic 
Designer.” Those of us in the real 
world most often lack the sources 
and technical know-how to put 
together an appropriate system 
that will do what we need it to do. 

Oh, and Chris, in case that ship 
comes in, Fractal Design Painter 
from Fractal Design (Pacific Grove, 
CA) comes closest to emulating the 
kind of tools you and I were trained 
in. Good luck! 


Robert Johnson 
Los Angeles 


Hold On to Your Airbrush 

In response to Chris Browne’s Input 
letter (September issue), I was one 
of the first artists in Los Angeles to 
get into computer graphics nearly 
seven years ago. While the market 
for my service has expanded quite a 
bit in that time, the number of 
“computer” artists has expanded 
disproportionately—I’m guessing at 
a 10:1 ratio. I decided to buy a com- 
puter because I was trying to estab- 
lish myself as an artist, and I saw 
it as a means of separating myself 
from the rest of the crowd. Now, ’'m 
just one of the crowd. 

I wish trade magazines like CGW 
would focus more on the realities of 
trying to sell oneself as a computer 
artist. Each month, there seems to 
be an article in CGW claiming that 
the market for computer graphics 
equipment will grow by huge 
amounts in the near future. It is a 
big mistake to interpret this as 
meaning that the market for free- 
lance computer services will grow. 
In reality, these markets are 
shrinking all the time. Computers 


have made many jobs in the pub- 
lishing industry obsolete. 

Don’t for a second believe that 
the “multimedia” revolution will 
mean boom times for computer ar- 
tists, either. As software improves, 
there will be less of a need for some- 
one with artistic talents, and any 
shmuck can operate a Macintosh. 
Furthermore, have you seem how 
many “schools” are offering pro- 
grams in computer art? Soon, all of 
these graduates will be in the mar- 
ketplace competing for jobs as well. 

So my advice is this: Hold on to 
your airbrush! There will always be 
a need for skilled “traditional” art- 
ists. You don’t need to spend thou- 
sands of dollars on computer equip- 
ment to survive. On the contrary, 
save your money. You may need it 
if the recession gets any worse! 


Steve Keller 
Steve Keller Productions 
Pasadena, CA 


Correction 

Due to miscommunication on the 
part of Nth Graphics, that vendor’s 
product—the Nth Engine/124 dis- 
play controller—was omitted from 
the August issue Product Guide, 
“Accelerating Windows.” To receive 
information on the $995, VGA-com- 
patible card, call 512-832-1944. 


We welcome your suggestions, com- 
ments, and questions. Please ad- 
dress letters to: 

Editor 

Computer Graphics World 

One Technology Park Drive 


POB 987 
Westford, MA 01886 
FAX: 508-692-7806 


MCI Mail: CGW 
CGW reserves the right to edit letters for 
length and style. 
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"98 Image: Earth's atmosphere on Oct. 1, 


1987, correlating temperature (bluish haze) 


with wind velocity, direction and horizontal 
speed (colored arrows) at 1000-100 mb. 
Data courtesy of NASA/GSFC-NSSDC. 


Your workstation will think it's dreaming. 


Put the visualization environment of the 
IBM visualization supercomputer on your 


SGI, Sun, HP or IBM RISC System/6000 


workstation. 


IBM Visualization Data Explorer delivers 
all the problem-solving functionality of IBM’s 
POWER Visualization System, tailored to 
workstation capacity. 

What distinguishes Data Explorer from 
other visualization packages is that it lets you 
focus on visualization — without getting 
bogged down in technology. It allows you to 
freely combine visual techniques within the 
same image. 


IBM is a registered trademark of International Business Machines Corporation. 

RISC System/6000 is a trademark of International Business Machines Corporation. 

Sun is a registered trademark of Sun Microsystems Inc. HP is a registered trademark of Hewlett-Packard Company. 
© 1992 IBM Corporation. 


Data from various sources, such as simula- 
tions and observations, can be quickly viewed 
together. And with Data Explorer's ability to 
directly handle time-series, producing exciting 
animations doesn’t have to be a nightmare. 

Data Explorer also has a powerful, extensi- 
ble tool kit that provides fast access to a broad 
range of sophisticated functions... both visual 
and computational. 

Whether you're a visualization novice 
or expert, you should know more about 
IBM Visualization Data Explorer. Call 
(800) 388-9820. Or write: IBM 
Scientific Visualization Systems, 

T. J. Watson Research Center, P.O. Box 704, 
Yorktown Heights, NY 10598. 


News in Brief 


Sega Adds Realism to its Amusement Products 


In a move it says will add a new dimension of realism to its next generation of 
video and arcade game products, Sega Enterprises Ltd. (Tokyo) will incorporate 
GE’s photo-texture technology into its image generator boards. Pioneered by GE’s 
Simulation and Control Systems Department (Daytona Beach, FL) for use in 
sophisticated mission rehearsal trainers built for US Air Force special operations 
forces, photo-texture technology enables image generators to produce continuous, 
lifelike imagery from real-world photographic sources. 

The agreement, considered a breakthrough in converting specialized training 
systems technology to low-cost computer graphics for widespread commercial use, 
is the first step in a long-term relationship that will see both firms join forces in 
the development of highly realistic amusement products. 


Workstation-Level Performance on Standard PCs 


The Video Electronics Standards Association (VESA; San Jose, CA), a not-for-prof- 
it international organization that sets and supports video graphics standards for 
end users, has ratified the VESA Local Bus (VL-Bus) standard. 

The VL-Bus standard, under development since November 1991, is designed to 
bring workstation-level performance to a standard PC platform by removing many 
of the bottlenecks that have hampered PCs for several years. On the VL-Bus, 
peripherals operate at the native speed of the computer system, thus enabling 
data transfer between peripherals and the system at maximum speed. This perfor- 
mance is critical for bandwidth-constrained devices such as video, multimedia, 
mass storage, and networking adapters. 


IBM Announces its Ultimedia Tool Series 


To help facilitate the development of multimedia projects for professional and 
casual users, IBM (Mountain View, CA) has announced the first release of the 
IBM Ultimedia Tool Series (UTS), a set of more than 30 multimedia application 
development tools from IBM and 15 other multimedia software vendors. 

The vendors participating in the initial UTS release—some of which include 
AimTech, Autodesk, Gold Disk, Humancad, Macromedia, Time Arts, and ZSoft— 
provide multimedia tools across the DOS, OS/2, and Windows operating systems. 
UTS products include authoring software, graphics software (including paint, 
draw, and image-editing programs), animation products, and audio and video 
tools. Also included are “content” software, canned video, audio, animation, and 
special effects for developers not recording or creating content from scratch; and 
templates, to facilitate the development of productions. 

To ensure that all UTS products have the same look and feel and the same ease 
of use from one product to the next, IBM and the UTS members have formed the 
UTS Technical Committee, which has created standards that the UTS members 
will implement in their products in this initial release. To provide a focused and 
dedicated marketing, sales, distribution, and support organization for UTS prod- 
ucts, IBM has appointed MediaSourcery Inc. (Mountain View, CA) as its multime- 
dia affiliate. While MediaSourcery is the primary UTS channel, each UTS vendor 
will continue to offer its products through existing channels. 
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Environmental Concerns to Boost GIS Market in Europe 


Rapid growth in the GIS, maps, and databases mar- 
ket is expected in Europe, as GIS forms part of the 
move to manage the environment more effectively, 
says a new report by Frost & Sullivan Intl. (London 
and New York). According to the $3900 report, the 
European GIS market will reach $656 million in 1992, 
and almost $1.4 billion by 1996. Factors set to drive 
the market include an increasing awareness about 
GIS, advancing privatization, environmental legisla- 
tion, and the administrative burden of local taxation. 
But the report warns that difficulties must be 
addressed, including the fact that “no obvious leader 
may emerge within those organizations which could 
benefit by implementing GIS, and vendors have diffi- 
culty focusing their sales drive. End-user organiza- 
tions tend to be large, and many are in the public sec- 
tor, where finance is often difficult and decision-mak- 
ing is slow.” 


Bush Responds to IEEE Questionnaire 


In response to questions from US electrotechnology 
engineers, President Bush has renewed his opposition 
to a national industrial policy and advocates an eco- 
nomic growth package to promote global competitive- 
ness for US products. 

Bush says he'll continue to promote competitiveness 
with trade and tax policies and eliminate regulations 
he says unnecessarily burden American businesses. 
He also pledged special assistance to help companies 
with defense-related business in adjusting to the post- 
Cold War era. To revitalize the manufacturing base 
and create jobs in the US, Bush wants to pass a capi- 
tal gains tax cut up to a maximum 15.4%; implement 
an added 15%, first-year depreciation allowance for 
machinery and equipment; make permanent the cur- 
rent 20% research and experimentation tax credit; 
and increase Federal support for emerging technolo- 
gies to $76.5 billion. 

Bush’s comments came in response to a ques- 
tionnare to the US Presidential candidates from the 
US Activites unit of the IEEE. 


Joint Developments 


Matra Datavision (Tewksbury, MA) has agreed to 
embed LightWork Design’s (Sheffield, England) 
LightWorks component rendering software in future 
rendering and visualization products in Matra’s 
EUCLID-IS product line. The Calcomp Digitizer 
Products Group (Scottsdale, AZ) has announced it 
will sell worldwide Spaceball Technologies’ 
(Lowell, MA) Spaceball 2003 3D interactive input 
device. PAMAP Technologies (Victoria, BC) has 
announced it will incorporate Advanced Visual 
Systems’ (Waltham, MA) AVS software into PAMAP 
GIS, reportedly resulting in the first-ever GIS with 
advanced visualization capability. 
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= ALSO OF NOTE 


® Stratos (Seattle) has 
joined the Virtual Worlds 
Consortium, a group of pri- 
vate firms and govern- 
ment agencies that devel- 
ops VR concepts and turns 
them into marketable 
technology. 


© PixelCraft (E] Segundo, 
CA) has announced it will 
acquire Barneyscan (San 
Leandro, CA). 


© Digital F/X (Mountain 
View, CA) has acquired 
Waveframe (Los Angeles), 
makers of digital audio 
recording/editing systems, 
and Microtime (Bloomfield, 
CT), makers of broadcast 
video tools. 


© Electronic Arts (San 
Mateo, CA) intends to 
acquire Origin (Austin, 
TX), makers of interactive 
video game products. 


® Silicon Graphics and 
Adobe Systems (both of 
Mountain View, CA) will 
jointly support Adobe’s 
Photoshop program on 
SGI’ Iris Indigo RISC PC. 
When it ships next year, 
Adobe Photoshop for 
Silicon Graphics will be 
the first Unix implemen- 
tation of the package. 
Both firms will jointly 
market the software. 


© Geovision (Denver) has 
acquired Geographic Sys- 
tems Corp. (Green Bay, 
WI). 


® Intergraph (Huntsville, 
AL) will provide to the 
Navy interactive graphics 
systems and services for 
AEC and GIS applica- 
tions. The indefinite deliv- 
ery requirements contract 
is valued at $422 million. 


News compiled and 
reported by Audrey Doyle, 
CGW managing editor. 
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A Macintosh 
fo Starta 


Imagine you could design your own personal 
computer, What would it be? It would be fast, of 
course. Faster than your basic 486 machine. Fast 


The Apple Macintosh Quadra. 


enough to handle the rendering, animating, design 
and analysis jobs that often require a workstation. 

It would have immense storage and memory 
capacity. And it would have features like high- 
yk perlormance networking and accelerated 
. video support built in. 


HutoClAD 


43 MacBRAUO! You would make it flexi- 
© mactopas | Dleenough torunanykind 
| &h Mathematica ‘of application. Affordable 
Zi MicroStation | enough toputoneveryengi- 


| neer’s desk. And as long as 
- youre fantasizing here, 
eatin atateeeieall youd make it as easy to set 
Macintosh Quadra rsa hemos 
powerful engineering software. — Upp, €aSY to learn and easy 
to use as an Apple Macintosht personal computer. 
But it’s not a fantasy. It’s a Macintosh Quadra: 
By any measure, the Macintosh Quadra 700 and 
950 are two of the most powerful personal com- 
puters ever built. Both are based on the Motorola 68040 — programs like AutoCAD, MicroStation Mac; MacBRAVO! 
(rated at 20 and 25 MIPS, running at25and = ssn and VersaCAD perform at a level once seen 
33 MHz), which integrates the processor, math only in dauntingly complex workstations. 
coprocessor and RAM cache all onto one chip. High-performance subsystems provide 
They're up to twice as fast as any of their built-in Support across the board: Ethernet 
forebears. Fast enough to beat the chips off : 
comparably priced 486 computers from IBM, — auitsin 2-birvideo es you port and faster SCSI and N uBus’ slots. 
Compaq and Dell* And fast enough to make °““iveipene gan cana cand ~—- Youccan add a 400MB hard disk to both 


‘Comparisons are based on a 1991 independent research study con a ‘ted by Ingram Laboratories that tested a variety ¢ of Pe ersonal compulers running applications ave tilable for both the Macintosh and Microsoft Windows 3.0 envirc sab nls. **24-bit video support for up to a 16" 
proce meee nip ca and descriptions were supplied by the respective vendor or supplier. Orbiter images created by Jerry Flynn. ©1992 Apple Co noes r, Inc. Apple, the Apple logo, A/UX, Mac, Macintosh and ° bot 5 ower to be your best” are red trademarks and Macintosh Quadra and 
rademark of Wolfram Research, Inc. MicroStation is a registere oh ademark of Bentley Sy: em Inc. MS-DOS is ar beter od trademark and Windows is a trademark ¢ abe soft Corp. Motorola is a register ed trademark ( of Motore ola Cor oe NuBus is a trademark of Texas Instruments. 
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the 700 and the 950 to accommodate the largest CAD 
files. And the 950 even lets you add a CD-ROM drive or a 
removable cartridge drive, and a disk array or more than 
a gigabyte of internal hard disk storage. 

You can increase the memory of the 950 to up to 64MB 
of RAM for handling compute-intensive applications like 
three-dimensional modeling and stress analysis. 

Over your network, the unique Apple interapplication 


. communications architecture jess 
| lets you easily take advantage # 
| offeatures like distributed pro- | y 
| cessing, allowing programs like 
| RenderPro and BackBurner to |= 
utilize excess CPU cycleson ~ 
other Mac computers or Work- there are two Macintosh Quadra 
stations for faster renderings, "esi be 700 son up of 
And Macintosh Quadra fits in with the PCs you 
already own. The built-in Apple SuperDrive; used 
with Apples new Macintosh PC Exchange software, 
allows you to share files easily with MS-DOS PCs 
via floppy disk or over a network. And with Apples 
fully compliant version of UNIX’— A/UX’—you can 
even run UNIX, X Window MS-DOS and Macintosh 
programs all at 
the same time. 
Itall adds up to 
the kind of power eta 
that moved PC - sane een none mm 
Week to give the — “rom iccompa and Dell unin Windows 3.0. 
Macintosh Quadra its highest satisfaction rating in 
the categories of overall pertormance, price relative 
to performance, expansion capability and ease of instal- 
lation and configuration: 
Your authorized Apple reseller would be glad to show 
you all this and more. For the name and location of 
the one nearest you, call 800-538-9696, extension 200. 
And soon you'll discover the latest powerof 
Macintosh personal computers. The power to 
start a revolution. The power to be your best? “aay. 


Performance Index — 
| Macintosh Quadra 700 (93) & 950 (97) 
Ce ympaq Deskpro 486/331 


| IBM PS/2 Model 95 XP 486/33 


| Dell 433P (486/33 


monitor —also available for 21" monitors with optional third-party video card. ‘PC Week, December 23/30, 1991, ©1991 Ziff Communications Company. Mention of third-party products is for informational purposes only and constitutes neither an endorsement nor a recommendation. All 
SuperDrive are trademarks of Apple Computer, Inc. AutoCAD is a registered trademark of Autodesk, Inc. BackBurner is a trademark of Specular International. MacBRAVO! is a trademark of Schlumberger Technologies, Inc. MacTOPAS is a registered trademark of AT&T Graphics Software Labs. Mathematica 
RenderPro is a trademark of Strata, Inc. Vellum is a registered trademark of Ashlar Incorporated. VersaCAD is a registered trademark of Versacad Corp. X Window System is a trademark of MIT. UNIX is a registered trademark of AT6T: This ad was created using Macintosh computers. 


“There is no better, 
monitor than this. 


Richard Martin, CEO 
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SuperScan™ Pro-21 


If you want the clearest, sharpest monitor for viewing graphics or reading 
the small print in a Windows display, follow Martin’s lead. 


He should know. His company evaluated every large screen monitor 
before standardizing on Hitachi SuperScan Pro-21s for their leading edge stereographics systems. 


See for yourself. SuperScan delivers clearer images, truer colors and low emissions. 
Call for your nearest dealer. (800) 441-4832. 


(The SuperSean Pro-20 is available with similar features). 
The SuperScan™ Series 


L l _ ® 
Pro-21 Pro-20 20 ie iB) NISSEI SANGYO AMERICA LTD. 
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Applicon’s Intelligent 
Approach to Modeling 


software release since the 

introduction of the Bravo 
product line in 1982. That’s 
how Applicon, formerly 
Schlumberger CAD/CAM 
(Ann Arbor, MI), is billing 
its Bravo 4.0 design auto- 
mation software. This re- 
lease boasts several technol- 
ogy advancements, includ- 
ing a parametric sketching 
tool that employs a patented 
constraint solver and a 
Motif-based user interface. 

The sketching tool reportedly 
enables users to create “intelligent” 
CAD models that capture and pre- 
serve their intent throughout the 
design process. According to the 
company’s engineering manager 
Phil Lynch, this tool, called the 
Sketcher, is a landmark in the evo- 
lution of Applicon’s modeling tech- 
nology. “This sketching utility will 
fundamentally change the way 
users interact with our mechanical 
modeling applications. They’re 
going to be able to communicate 
their modeling requirements in a 
more sophisticated way.” | 

The Sketcher is integrated with 
BravoDesigner (the Editor) and 
BravoSolids. Lynch explains that 
the tool lets designers work the way 
they think, that is, in terms of 
design features and the relation- 
ships between geometry. “This tool,” 
says Lynch, “lets them do that in a 
solids or wireframe environment.” 
And Lynch argues that it does so 
better than parametric modelers 
currently available. 

Users don’t have to use the 
Sketcher to do their modeling, but 
when they do invoke the Sketcher, 
they don’t have to close down their 


I: the most significant 
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PRODUCT SPOTLIGHT 


application and get into an entirely 
new environment. According to 
Irina Boverman, who heads the 
group in charge of the tool, “You can 
bring up the Sketcher while you’re 
in Solids, construct a quick profile 
on your model, and get right back 
into Solids. You have complete flexi- 
bility to move from sketching to 
conventional modeling.” 

The Sketcher uses software to 
solve geometric constraint systems, 
and thereby enables parametric 
modeling. Lynch explains that all 
geometric relationships are stored 
as constraints. The system knows 
when the user wants a line to be 


perpendicular to anoth- 
er. “So, if you change 
the length of a line,” he 
says, “the system can 
figure out how you want 
the rest of the geometry 
changed.” This tool also 
provides certain con- 
straints (such as con- 
nectivity, perpendicu- 
larity, and tangency) 
automatically, and 
leaves the user to ex- 
plicitly define others. 

Because the company 
believes style is as important as 
content, this release of Bravo also 
incorporates a new user interface 
based on OSF/Motif. It is available 
with three Release 4 applications: 
BravoDesigner (the Editor), 
BravoSolids, and BravoSurfaces. 
New features of the interface 
include icons, palettes, dialog boxes, 
pull-down menus, pop-right tool 
palettes, and cascading menus. 

Applicon is demonstrating 

Bravo 4.0 in Booth #1018 at Auto- 
fact ’92, which is scheduled for 
November 10-12 in Detroit.— 
Laureen Belleville, Associate Editor 
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Digitizing in a Flash 


Pixsys (Boulder, CO) has an- 
nounced FlashPoint, a hand-held 
3D digitizer. At a price of $12,900, 
the digitizer is well suited for appli- 
cations such as CAD, 3D modeling 
for animation, architecture, and 
specialized medical areas, accord- 
ing to the company. 

The company explains that the 
product uses three proprietary, 
high-resolution video cameras to 


capture three-dimensional coordi- 
nates from actual objects. The coor- 
dinates can then be used as the 
basis for three-dimensional models 
or real-time positioning. 
Reportedly, a selected point is 
recorded by the computer within 6 
milliseconds. The company also 
says that because FlashPoint is an 
optical system, it can digitize metal 
objects and its accuracy is not 
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Do you need software with a better, more responsive user interface? One that looks 
and acts the way a 90s CAD product should? 


MicroStation’s graphical user interface presents commands so clearly that you 
can guess what each does and you'll probably be right. AutoCAD users are 
amazed at how easy MicroStation is to learn and use. 


Unlike some CAD software, MicroStation commands are right there for the 
taking. Not hiding behind an array of access methods — cryptic key-ins that 
you ve got to memorize. 


Take dialog boxes. You need them. But you shouldn’t have to search for them for 
every move you make. They’ re supposed to hang in there until you’re done with 
them. And that’s exactly what they do in MicroStation. 


4 MicroStation 


Make the Move 


Thickness: 


MicroStation lets you create your own pulldown menus and modify dialog boxes 
to match the way you work. Or create icon palettes of commands or macros for 
specific tasks in minutes with simple points and clicks. 


This means you can have at hand only the tools you need — when creating a 2D 
floor plan or modeling a complex surface. 


Palettes and menus can be torn off and moved around — even moved over to the 
second screen if you’re working on two screens. And double screen real estate is 
great when you re running MicroStation with Windows™. 


So don’t sit around wishing your CAD software would do things it just can’t do. 
Get MicroStation. It can do it ... now. 


Intergraph® is a registered trademark of Intergraph Corporation. MicroStation® is a registered trademark of Bentley 
Systems, Inc., an Intergraph affiliate. Other brands and product names are trademarks of their respective owners. 
Copyright 1992 Intergraph Corporation, Huntsville, AL 35894-0001 
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AutoCAD costs 


$3,750, but 

doesn t stack 

Up next to 

MicroStation. 
AUTOCAD 
U SERS f 


Until December 31, 1992, for 
only $500 and a copy of AutoCAD 
Release 9 or higher, you can 


receive MicroStation and 


MicroStation Nexus! MicroStation 
funs on PCs, Apple Macintoshes, 
Sun SPARCstations, HP Apollo 
Series 700 workstations, and 
Intergraph werkstations. Call 

800 ass wy for details. 
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affected by the proximity of metal. 

The product is said to be accurate 
to better than .5 millimeter for digi- 
tizing objects with volumes of up to 
1 meter cubed, and its digitizing 
range can be expanded up to 3 me- 
ters cubed. 

Carl Machover, of Machover 
Associates (White Plains, NY), pre- 


PRODUCT SPOTLIGHT 


dicts that as products such as 
FlashPoint become available, “We 
will see many more designers, ani- 
mators, and other professionals 
buying these devices to input data. 


Let Freedom Ring 


Evans & Sutherland (Salt Lake 
City) has introduced the Freedom 
Series of graphics accelerators for 
Sun Sparcstations. This announce- 


ment represents the first set of 
products to be delivered as a result 
of the partnership inked between 
E&S and Sun last January. The 
agreement calls for Evans & 


Sutherland to develop high-end 3D 
graphics accelerators for Sun’s 
Sparcstation platforms. 

The Freedom Series consists of 
two models: the 
Freedom 1000 and 
the Freedom 3000. 
Both systems offer a 
range of graphics per- 
formance, are fully 
software compatible, 
and are housed in 
deskside towers. Re- 
portedly, the Freedom 
1000 offers graphics 
speeds from 500,000 
to 1 million anti- 
aliased vectors per 
second and from 
500,000 to 1 million 
triangular-mesh poly- 
gons per second. The 
Freedom 3000, which 
is considered the high 
end of the series, will 
top 3 million anti- 
aliased vectors per 
second and 3 million triangular- 
mesh polygons per second. 

Evans & Sutherland notes that 
the Freedom series works seamless- 
ly with Sun’s graphics software 


Amiga Multimedia 


Commodore Business Machines 
(West Chester, PA) has introduced 
the Amiga 4000 multimedia com- 
puter. The company claims this 
announcement marks its most sig- 
nificant new technology advance- 
ment in the Amiga line since 1985. 
The new machine features 
Commodore’s Advanced Graphics 
Architecture custom coprocessor 
chip set, which, the company re- 
ports, enables users to display and 
animate graphics in multiple reso- 
lutions at up to 256,000 colors from 
a palette of 16.8 million. The new 


20 


hardware features are driven by 
AmigaDOS Release 3, the newest 
version of Commodore’s multitask- 
ing operating system, in combina- 
tion with the machine’s main 
processor, the Motorola 68040. 

The Amiga 4000 (priced at 
$3699) comes standard with a 
120M hard drive, 6M of memory, a 
dual-speed, high-density floppy 
drive, and CrossDOS, which en- 
ables users to read and write to MS 
DOS-formatted floppy and hard 
drives. Other key multimedia fea- 
tures include a dedicated slot for 


It saves a huge amount of time 
compared to creating computerized 
3D models from scratch.” 
FlashPoint is the company’s first 
commercial product. Pixsys plans 
this month to release FlashTracker, 
a product for 3D motion capture 
and analysis.—LB 
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family. The new series supports 
XGL, SunPHIGS, SunGKS, Xlib, 
and Postscript, as well as many 
other 2D and 3D APIs. Any applica- 
tion running on top of these APIs 
can take advantage of the 3D 
graphics velocity of the Freedom 
accelerator. The accelerators can be 
connected to any Sparcstation that 
supports the SBus standard. 


Quality Combo 

The Freedom/Sparc combination 
supports advanced image-quality 
features such as anti-aliased lines, 
dots, and polygons; transparency; 
and hardware texture mapping 
(optional on the Freedom 1000). 
These features are implemented via 
Evans & Sutherland’s Velocity 
technology. 

The price for the Freedom 1000 
starts at around $26,000; for the 
Freedom 3000, around $40,000. 
Evans & Sutherland and Sun will 
market the Freedom/Sparc solution 
jointly, with E&S accepting orders 
for the graphics accelerator. Other 
channels are expected to pick up 
the accelerator during the first 
quarter of 1993.—LB 
CIRCLE 127 ON INFORMATION CARD 


video devices; selectable NTSC scan 
rate compatibility; four-voice, dual- 
channel digital audio; up to eight 
sprites for high-speed animations; 
and full hardware video overscan. 
In addition to the Amiga 4000 
and AmigaDOS Release 3, Com- 
modore announced several other 
new products including the Amiga 
600 and 600HD entry-level comput- 
ers, the A570 CD-ROM Drive for 
the Amiga 500 series, and the 
AmigaVision Professional Author- 
ing System.—LB 
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IAMOND PRO 20 


F you want a CAD color monitor with all the bells and whistles, you can’t beat the 
fully-featured Diamond Pro 20 from Mitsubishi® 

The new Diamond Pro 20 is perfect for the emerging, flicker-free 70 Hz+ high refresh 
rates on resolutions from VGA up to 1280 x 1024 (at 75 Hz non-interlaced) for ultra-stable, 
ultra-sharp image quality. It features Dynamic Beam Forming, ultra-high bandwidth (130 
MHz) and a premium bonded anti-reflective panel for exceptional display characteristics. 

The Diamond Pro 20 can flip-screen in less than 0.6 seconds*, making it one of the 
fastest microprocessor-based displays available. And its MPU-based, easy-to-use digital set- 
up controls and 30 to 78 KHz auto-scan range mean the Diamond Pro 20 will match all 
current and proposed compatibility standards. 


Truly, Mitsubishi’s Diamond Pro 20 is the ultimate CAD monitor. For more informa- 
tion, call Mitsubishi Electronics at 1-800-843-2515 or in Canada 1-800-387-9630. 


2%. MITSUBISHI 


INFORMATION SYSTEMS DIVISION 


Mitsubishi Electronics America, Inc.., Information Systems Division, 5665 Plaza Drive, Cypress, CA 90630. 
Mitsubishi Electric Sales Canada, Inc., 4299 14th Avenue, Markham, Ontario L3R 0J2. 


See us at Autofact — Booth #2200 


© 1992 Mitsubishi Electronics America, Inc. Mitsubishi is a registered trademark of Mitsubishi Electric Corp., Tokyo. 
*Source: CADalyst (February 1991) 
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TECH WATCH 


Keeping Building Designs 


Light and Bright 


® In an effort to encourage the 


development of energy-efficient : 


buildings, the US Department of : 


Energy (DOE) is developing “design : 
- MountainTop CAD package. The 


adviser” tools that work in the back- : 
ground of a CAD system and auto- : 
matically provide architects and : 
engineers with a functional energy : 
critique of their building designs. 
The tools, which are just one part : 
of a larger DOE effort to get the US : 
building sector to maintain the 


same level of energy consumption : 


in the year 2030 as ex- 
ists today, are being 
developed under the aus- 
pices of the DOE’s Ad- 
vanced Energy Design 
and Operation Technol- 
ogies (AE DOT) project. 
“What we're trying to 
do for the AEDOT proj- 
ect,” says Michael R. 
Brambley, a technical 
group leader at Pacific 
Northwest Laboratory 
(Richland, WA) and the 
manager of the AEDOT 
project, “is work with the 
private sector to ensure 
that energy modules 
become an integral part of CAD: 


design in the future. We want to : 
reduce the effort and cost of making : 
a building design energy efficient by : 


showing how computers can do 
much of the work.” 

Toward that end, the DOE’s 
Pacific Northwest Laboratory has 
collaborated with California 
Polytechnic State University, the 
University of Oregon, and Law- 
rence Berkeley Laboratory to pro- 
duce AEDOT Prototype 1, a series 
of energy analysis tools written 


around a kernel CAD system devel- : 
oped at Cal Poly known as ICADS : 


(Intelligent Computer-Aided Design : 


System). The AEDOT system uses 


ICADS as a design base, but it also : 
incorporates a wealth of back- : 


ground information on energy-effi- : 
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cient building design. 

To use the system, a designer 
first draws a floor plan of a building 
using an embedded Accugraph 


data associated with the drawing is 
: then converted into a set of archi- 
- tectural objects, such as walls, win- 


- visual cues—signs turning from 


green to red—as well as text to indi- 
: cate a possible design problem. If 
: the designer decides he or she 
- would like complete information, a 


- dows, rooms, and doors, which are ; 
: then posted ona “blackboard. ” (The 
: blackboard is really a centrally : 
: shared repository of data describing : 
the current state of the design. It is ° 


- part of the computer’s memory and 
: does not actually appear on the 
screen.) 

“There are sets of intelligent 
design tools in AKDOT which are 
connected to the blackboard, and as 


the data comes to the blackboard, : 
the tools automatically examine the : 
design, using knowledge-based : 
algorithms to analyze the designs : 


for energy efficiency,” Brambley : 


says. 


Among other things, the system ; 


can analyze a design for energy con- 
sumption, natural lighting, heat 


loss, noise levels, and compliance : 


with building energy standards. 


click of a button allows access to a 
series of recommendations present- 
ed in a Unix windows environment. 

At the moment, the AEDOT sys- 
tem can’t be used with just any 
CAD system. But, says Brambley, 
the AEDOT’s concepts can be fur- 
ther developed by private-sector 
CAD vendors for integration into 
their own design modules. 

One of the primary purposes of 
this prototype, says Brambley, is to 
show what a fully integrated energy 
program using AI could 
do for designers. The 
DOE, he adds, is concen- 
trating on starting coop- 
erative research and 
development agree- 
ments with industrial 
partners, enabling them 
“to develop software 
modules that they then 
can move into the mar- 
ket as one of their prod- 
ucts.” 

At present, there is 
one project in develop- 
ment with a private-sec- 
tor vendor. “This is a 
very elementary first 
step that doesn’t rely on all the 
capabilities demonstrated in the 
AEDOT Prototype 1,” says Bram- 
bley. But he is enthusiastic that the 
concept will take hold in more 
robust commercial forms. 

Ultimately, he says, the hope is 
that the AEDOT concepts will work 
with many different CAD programs 
and result in a set of products deliv- 
erable on a range of computers, 


- from personal computers to work- 


stations. But, he adds, the future 
success of the DOE’s AEDOT proj- 
ect will be “dependent on collabora- 
tive agreements with different ven- 


: dors as well as the development of 


Computer-aided “advice” can be : 
offered to the designer in many dif- : 
: mett, a freelance writer based in 


ferent ways, according to Brambley. 


For example, AEDOT can provide : 


standards for interchange of data 
between systems.”—Arielle Em- 


Wallingford, Pennsylvania 
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The Multimedia 
Piano Teacher 


@ A new, highly interactive, Mac- 


- which stores and displays audio/ 
- videotaped piano performances that 
: serve as models for the students. 


based, multimedia workstation 
developed by music professors at ° 
Carnegie Mellon promises to elimi- : 
nate the frustrations aspiring : 


pianists have faced for years. 


skill level and by correcting mis- 
takes before they become ingrained. 

The system is the brain child of 
Marta Sanchez and Annabelle 
Joseph, Carnegie Mellon’s professor 
of music and former head of the 
music department, and associate 
professor of music, respectively. 
“When learning to play piano, you 
should be in a one-on-one situation, 
but that’s expensive in terms of 
teacher time and student lessons,” 
explains Roger Dannenberg, a 


The central component of the 
Tutor is an expert system, devel- 
oped in collaboration with piano 


Piano Tutor lesson, the system 


- chooses a lesson that’s appropriate 

Intended to supplement tradi- : 
tional instruction during a stu- : 
dent’s first year of lessons, the : 
Piano Tutor combines an expert : 
system with state-of-the-art music :‘ 
recognition software and multime- : 
dia tools to help beginner students : 
by targeting lessons to a student’s : 


research computer scientist on the : 


faculty of the university's School of : 


Computer Science and co-developer 
of the Piano Tutor. “So weekly 
piano lessons are more the norm, 
because people can usually afford to 
have a private tutor only once a 
week.” 


for the student’s skill level and 
delivers an audio/video presenta- 
tion to the student. The student is 
then asked to demonstrate mastery 
of the material by performing an 


- he or she is supposed to be connect- 
- ing the notes in ‘legato’ style, a 
: video segment will come up that 
: says, ‘Connect the notes like this,’ 
- and the student will see and hear a 
- human performer playing piano in 
teachers and through observation of : 
these teachers at work. In a typical : 
- passes the lesson or the Tutor 
- decides the material is too difficult; 
; in either case, the lesson is ended. 
: At this point, the student model is 
- updated according to the objectives 
- specified by the lesson, so that the 
: next time the student sits down to a 


exercise at the keyboard. As the : 
- level the student is at and chooses a 
- new lesson accordingly. 


student plays, the Mac records the 
pitch, starting time, duration, and 


loudness of each note and compares : 


the student’s performance to a 


legato style.” 
Eventually, the student either 


lesson, the system knows what 


Currently, the Piano Tutor exists 


: in the form of two prototype sys- 


model performance stored with the : 
- the other in the School of Fine 
: Arts—neither of which is being 


lesson. 
Based on the student’s perfor- 


mance, the Tutor will either point : 
out errors, present remedial : 
- nenberg, the Piano Tutor applica- 
: tion software has been licensed to 


instruction, ask the student to try 
again, or select a new lesson. 


For example, “If the student : 
- licensee fine-tunes the software,” he 
- says, “they plan to release it as a 
> commercial hardware/software 


played a wrong note, the system 
will say in a synthesized voice, 
‘Watch out, you played a wrong 


note here,’ and it will circle the note : 
on the music notation displayed on : 
the Mac monitor,” Dannenberg : 
explains. “Or, if the student plays : 
; ing editor 


notes in a disconnected fashion and 


: The Subtle Sounds 


practicing between their weekly : 
lessons can receive immediate feed- : 
> watermelon growers is determining 
: when a watermelon is ripe. Unlike 


back when they’re making mis- 
takes, thus saving them from 


acquiring bad habits that must : 
then be corrected. “Designating a : 


computer to look after the routine 


errors students make during their : 
first year of instruction leaves more : 
time for them to interact with and : 
to cover the more interesting mate- : 
: whether a melon is 
: ripe is to thump it by 


rial with human teachers,” Dan- 
nenberg says. 


The Piano Tutor consists of an : 
electronic keyboard/synthesizer : 
hooked through a MIDI interface to : 
: best, and only expe- 
: rienced pickers can 


a Mac IIci; the Mac monitor dis- 
plays music notation, textual 


instructions, and simple computer : 
animations (for example, a bounc- : 
ing ball that counts in time for a 
student learning pulsation). : 
Hooked up to the Mac are a video- : 
> thumping device 


disc player and video monitor, 
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: of Watermelons 


With the Piano Tutor, students : 


HM One of the challenges faced by 


other melons, a watermelon stops 


ripening once it’s picked from the : 
> vine. So picking it at 


the right moment is 

crucial. 
Unfortunately, the 

only way to tell 


hand and listen to 
the sound. That’s 
tricky business at 


hope to make the 
right decision. But 
all that may change 
as the result of a 
new watermelon 


tems—one in Dannenberg’s lab and 


used for classes or for formal train- 
ing. However, according to Dan- 


an unnamed company. “Once the 


product within the next few years 
at a cost of about $2000 to $3000, 
including computer and key- 
board.”—Audrey V. Doyle, manag- 


- being developed at Oklahoma State 
: University (Stillwater, OK). 


The device, temporarily known as 


- the Thumper, is an ingenious fre- 
- quency measurement device using 
; graphics and sound to produce an 
- exact acoustical “signature” of a 
- melon’s ripeness. 


The watermelon industry, says 
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Dr. Marvin Stone, Thumper’s 
inventor and an associate professor 
in Oklahoma State University’s 
agricultural engineering depart- 
ment, does a good job of getting 
acceptable watermelons to market. 
The downside to the hand-thump- 
ing technique, though, is that the 
watermelons that make it to mar- 
ket are not always as ripe as they 
could be if there were a better way 
to determine ripeness. 

About a year ago, Stone began 
researching the problem seriously. 
After receiving a grant from the 
United States Department of 
Agriculture and the Oklahoma 
Council for the Advancement of 
Science and Technology, he and his 
staff began acoustical experiments 
to find out if there was an acousti- 
cal pattern to a melon’s vibrations 
when thumped that might be relat- 
ed to ripeness. 

As work progressed, it quickly 
became clear that the amount of 
data generated by a melon’s vibra- 
tions was enormous. The challenge 
of making sense of this much vibra- 
tional data led Stone to interpret 
the data graphically using Precision 


TECH WATCH 


Visuals’ PV-Wave visualization 
software program. 

Using PV-Wave, the Oklahoma 
State research team was able to 
write programs to correlate re- 
search variables, such as sound fre- 
quency, magnitude or strength of 
frequencies, sugar content, and 
time of testing, into a 4D image 
mapped onto a 3D surface plot, 
explains Matthew G. Powell, a 
strategic partners manager for 
Precision Visuals (Boulder, CO). 


Picturing the Ideal Melon 

“When you look at all the data, 
there is an optimal ‘picture’ of a ripe 
watermelon,” says Powell. “The 
higher the spikes, the brighter the 
color, the riper the melon.” 

“What we've found,” adds Stone, 
“is that watermelon tones are pri- 
marily made up of low-frequency 
vibrations, and the frequency of 
several of the fundamental vibra- 
tions is related to ripeness.” 

Stone has tested two varieties of 


Remote Your 
Video 
Displaus... 
Expand Your 
Network 
Capabilities 


~— 


melon successfully and found their 
signature “ripeness index.” Once 
data collection is completed on 
other varieties, his team will com- 
plete specification of an algorithm 
using PV-Wave to correlate fre- 
quency shift with ripeness. The 
algorithm then will be reduced to 
an integrated circuit, which can be 
used inside a hand-held electronic 
thumping device. 

“The device will be consistent and 
give you a quantitative number— 
say, on a scale of one to 100—which 
will be associated with ripeness,” 
Stone says. 

Although a prototype hand-held 
watermelon thumping device is 
already in good working order, 
Powell cautions it may be another 
year or two before a commercial 
product actually becomes available. 
Meanwhile, Stone is hard at work 
refining the device and developing 
other ripeness measuring devices, 
such as texture sorters that will 
work with peaches. If he’s success- 
ful in his work, manual watermelon 
thumping may one day become just 
another anachronism in The Farm- 
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“A GREAT DISPLAY OVER SOOFEET Away — 
THE LIGHTWAVE Way” 


“A GREAT DisPpLAY UP To 10 Feer Away — 
THE COAXIAL CABLE Way” 


Simplify your complex network schemes ... replace those bulky, noise-prone 
coax Cables with light-weight, noise-free fiber-optic cable ... and locate your 
critical processors in the most favorable environment ... with the revolutionary, 
fiber-optic VDE/200 Video Display Extender. This system offers the clearest, 
most cost-effective means to transmit high-resolution video signals - over 
previously unattainable distances - with zero impact on system performance. 

The VDE/200 requires no setup and is 
compatible with any standard processing 
platform, regardless of sync method. 


A complete system consists of a transmitter, a receiver, and a multi-fiber 
cable. Standard keyboard, mouse and monitor cables are used to make 
connections to the VDE/200. 

Call today for more information - and let us show you how the VDE/200 
allows you to send video signals wherever you want, with ultimate fidelity and 
total system transparency. 


\e; Lizhtwave Communications, Inc. 


A Subsidiary of Laser Precision Corp. 


84 Research Drive, Milford, CT06460 ™ Tel: (203) 878-9838 ™ FAX: (203) 874-0157 ™ E-Mail: Lightwve@MCIMail.com 
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Any multimedia 
computer can 
create presentations. 


‘This one creates 
excitement. 


‘Turn a desktop demonstration into a 
moving experience. Create a training course 
that goes beyond words. Put together point- 
of-sale displays that literally sing. Do it all. 
And more. Desktop video conferencing, 
interactive information access, 3-D imaging, 
animation—your only limitation is your 
imagination. 

The PS/2® Ultimedia” M57 SLC is a 
complete multimedia system, including built- 
in CD-ROM XA, that’s fully expandable and 
NTSC compatible* It also comes with an 
IBM M-Audio Capture and Playback Adapter 
that delivers advanced 16-bit audio for 
quality stereo sound, and XGA graphics for 
better resolution (1,024 x 768 pixels) and 
up to 65,536 colors. So you can take advan- 
tage of multimedia technology that leads 
the industry. And with the click of a mouse, 
you can start making the most of hundreds 
of available multimedia applications— 
“plug-and-play” multimedia at its best. 

To find out more about how our 
Ultimedia ideas can give new life to yours, 


call 1 800 426-9402, ext. U4. 


— Gives new impact to your ideas. 

— Specifically designed for multimedia. 
— kasy to set up and use. 

— Combines text, audio and NTSC video. 
— i xpandable to meet changing needs. 
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*NTSC compatibility with the addition of IBM M-Motion Video Adapter/A, IBM PS/2 TV or IBM ActionMedia Il. = sy oe 
IBM, OS/2 and PS/2 are registered trademarks and Ultimedia is a trademark of International Business Machines siete Siiainidiioes saree sae” meee 


Corporation. ©1992 IBM Corp. 
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Create 3D images and animation with extraordinary subtlety and 
richness. First create a wireframe model. Effortlessly change 
your perspective. Add photorealistic textures and automatic 
reflections. Light the scene like a studio photographer with 
ambient, diffuse and shadow-casting spotlights. 


The new 3D Studio takes a quantum leap beyond version 1. The 
boost in rendering speed and 108 new features will ignite your 
imagination! 


; At the heart of 3D Studio™ Release 2 is 
an accurate, versatile 3D modeler that 
performs complex Boolean and spline- 
based operations. Its modeling flexi- 
bility makes the software easier to 
master than many 2D programs. 


How fast is 3D Studio Release 2 soft- 
ware? The vase on the left was cre- 
ated from scratch in less than 30 
minutes. And rendered in two min- 
utes on a 486/33 PC! 


All color art shown was created with Autodesk 3D Studio Release 2. Credits: Living room image courtesy of Jim Biebl, Gaviota Graphics. Atrium image courtesy of Michael Sechman, Sechman & Assoc. MTV sequence courtesy of 


This alone is worth a small fortune. A CD-ROM packed with more than 500 megabytes of prebuilt 3D objects and 
materials. Over 500 patterns and textures to work with, including 62 kinds of marble. Hundreds of meshes and ani- 


mations that would take thousands of hours to create on your own. 
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You've seen 3D Studio animation on the networks. Now do it yourself, with broadcast-quality rendering, special 
effects and integrated video post-production features. 


Visualize package designs in 
any perspective, in a frac- 
tion of the time it would take 
you to do it by hand. 
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Not for the silent type. Load PostScript” Type 1 


ef fonts and transform them with a mind-boggling 
SeamlesS'S we array of effects. 


Quickly develop dramatic presentations and architectural 
“walk-throughs.” Create richly detailed shadows automatically 
from any number of light sources. 


AUTODESK 30 STUDIO 


Intimidated? Don't be. 3D Studio Release 2 comes with tutori- 
als that get you up to speed quickly. Ata fraction of what youd | | 
pay for any comparable 3D software. Just check around. Then 
call 1-800-525-2763 and ask for ext. 207. 


IN. AUTODESK 


Media-of-Exchange, James Hyde, artist. ©1992 Autodesk, Inc. Autodesk and AutoCAD are registered trademarks, and 3D Studio and DXF are trademarks of Autodesk, Inc. All other trademarks are those of their respective holders. 
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Specializing in complex, freeform surfaces, |BM’s Catia CAD 
system can, in the words of Black & Decker CAD/CAM engineer 
Paul Johnson, “NC-machine any surface it makes’ —from a 


turbocharger to a ‘50s-style toaster. 


By Caren D. Potter 


The newest features 


in surface-modeling programs 
take the complexity out of 
modeling complex surfaces 
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Made 


t seems ironic that computer- 

aided design systems have had 

such difficulty handling freeform 
shapes. These are the shapes chil- 
dren create naturally as soon as they 
can wrap their fingers around a 
crayon. Tio a computer, 
however, free-flowing 
curves and surfaces are 
anything but natural, 
because they can’t be 
represented by primi- 
tive elements, such as 
cylinders, lines, blocks, 
spheres, and cones. 

In computer lingo, freeform 
shapes are called “complex” 
(although they may appear elegant- 
ly simple), as they require complex 
mathematical definition. Such 
shapes might also be called complex 
because that describes how it’s been 
to work with them. 


Modeling 


Easy 


Although it’s been difficult to 
handle freeform shapes with a CAD 
system, drawing these simple, free- 
flowing curves wasn’t always the 
problem. The challenge came when 
designers wanted to use two or 
more such curves as a foundation 
for a gracefully sculpted surface, the 
kind needed for aerodynamic and 
aesthetically pleasing products. 
And the situation got even worse 
when it came time to make changes 
to these surfaces. In fact, since most 
aerodynamic and aesthetic designs 
are a compilation of several complex 
surfaces, modifying these designs 
was something CAD users came to 
dread. “It’s like a shock wave goes 
through the geometry,” says Paul 
Johnson, CAD/CAM engineer in the 
Household Products division of 
Black & Decker. 

Making a simple change to one 
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surface can alter its relationship to 
many other surfaces, leaving gaps 
between surfaces that were sup- 
posed to be tangent, for example. 
“After going through the pain of 
changes, you learn to anticipate the 
things that are most likely to 
change and create a design in such 
a way that these don’t affect too 
many other elements,” he says. 


Easing the Pain of Changes 

Despite “the pain of changes,” 
Johnson and many other mechani- 
cal designers who work on complex 
surfaces need CAD tools. That’s how 
they communicate their designs to 
the rest of their organization. How- 
ever, another group of product 
designers—the industrial design 
community—has been quite content 
to ignore CAD technology in favor of 
working with clay models. 

But while industrial designers 
have been ignoring computers, ven- 
dors of product design software 
have not been ignoring this user 
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group. Companies such as Alias 
Research Inc. (Toronto, Ontario), 
Evans & Sutherland (Salt Lake 
City), and Intergraph Corp. (Hunts- 
ville, AL) have created CAID (Com- 
puter-Aided Industrial Design) sys- 
tems specifically for this market. By 
keeping the needs of this visually 
oriented, almost anti-computer seg- 
ment of the design industry in 
mind, these vendors have eased the 
pain of working with freeform 
shapes on-screen. And they've stim- 
ulated the makers of mechanical 
CAD systems to build more ease of 
use into their surface modelers. 
“The needs of industrial design- 
ers tend to be oriented toward ease 
of use, since they are not heavy- 
duty computer users,” says Dan 
Staples, product manager of 
Mechanical Design Products at 
Intergraph. “That drives the devel- 
opment of I/Design [Intergraph’s 
industrial design product], which 
drives development of I/EMS [the 
company’s mechanical design sys- 


The advanced construction tools available in Alias 
Studio facilitate the modeling of complex shapes 
such as the teardrop form of this Vortex helmet, 

developed for use in the 1992 Barcelona 
Olympics by the US Olympic Cycling Team. 
Meanwhile, Alias’ QuickShade is used to evalu- 


ate surface quality and overall design composi- 

tion. Shown here are the top view, perspective 
view, and right view, as well as a photo-real- 

istic rendering of the finished product. 


tem which includes a set of surface 
modeling tools].” 

Regardless of target market— 
industrial vs. mechanical design- 
ers—and regardless of underlying 
mathematics—NURBS vs. Bezier 
—surface modelers are becoming 
easier to use, especially in the area 
of surface editing. With powerful 
new features that work interactive- 
ly, vendors are doing a good job of 
addressing the formerly burden- 
some task of making changes to 
complex surfaces. 

“You build geometry once, but 
you edit it 50 or 60 times before 
you're done,” says Charles Rush- 
more, regional manager for Com- 
puter Design Inc. (Grand Rapids, 
M]). “[Traditionally, you’ve had 
only] a couple of choices. You could 
delete your surface, or you could go 
back and rework your underlying 
curves and build a new surface. But 
that’s time-consuming. We're con- 


Caren D. Potter is a Trinidad, California-based free- 
lance writer. 
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centrating on giving users interac- 
tive controls to manipulate those 
surfaces.” 

Interactivity—being able to 
change the shape of a complex sur- 
face while watching the changes 
take effect in real time on the 
screen—is probably the most signif- 
icant improvement vendors have 
made to surface modeling packages, 
say several users. “The most power- 
ful feature for me is the ability to 
move the control vertices of a sur- 
face and see it change in real time,” 
says Ken Provost, who holds the 
title “CAD Sculptor” at Apple 
Computer Inc. (Cupertino, CA). 

Working in Apple’s Industrial 
Design department, Provost was 
involved in the development of the 
PowerBook, the portable computer 
that won a gold medal at the 1992 
Industrial Design Excellence A- 
wards. Provost uses two design sys- 
tems, Alias Studio and EDS 
Unigraphics (St. Louis). The latter 
is extremely powerful for running 


The dynamic slider featured in Schlum- 
berger’s Bravo solid modeling program 
allows the user to change the shape of a 
complex surface while watching the 
changes take effect in real time on the 
computer screen. 


tool paths, he says, but, “If you 
don’t like a surface, you have to 
delete it, change a curve, and create 
a new surface. Or you can specify 
new points that you want the sur- 
face to pass through, but this 
process isn’t interactive. In Alias 
[Studio], you grab control vertices, 
tug on them using the mouse, and 
distort the surface into the shape 


you want. You can see it happen- 
ing, even with the surface shaded, 
in real time.” 

The fact that surfaces can be 
shaded while design modifications 
are being made is also helpful. Says 
Johnson of Black & Decker, “Being 
able to shade a surface is critical for 
developing something for cosmetic 
applications, because it’s crucial to 
see how light responds to it. 
Shading is also a great way to see if 
you've made a mistake, because it 
can amplify a small defect in your 
surface.” Johnson uses IBM’s Catia 
(IBM Engineering Solutions; St. 
Louis) because, as he says, “Catia 
specializes in complex, freeform 
surfaces, and it can NC-machine 
any surface it makes.” Catia’s shad- 
ing is very “matter-of-fact,” though, 
which suits Johnson. “I’m not inter- 
ested in presenting something to 
marketing. I’m interested in the 
character of the surface. I don’t 
want to be lied to.” 

Another feature that makes it 


The Many Ways to Look at a Surface 


) - J] tis difficult to tell much about a complex surface 
_ BE when it is seen as a wireframe model. Defects like 


bumps and gaps are not immediately obvious, yet it 
_ is crucial to be able to spot such defects before a 
_ design gets passed to downstream applications. 
Vendors of surface modeling software now provide a 
_ variety of visual diagnostic functions that make it 


easier to inspect a surface model. 


Simply shading a complex surface model helps tre- 
mendously. Intergraph’s I/Design permits dynamic 
view rotation, which lets a designer see highlights 


The eee curve in the lines indicates a crease or 


, bump in the center of the 

hood. Reflection lines 
me mimic the way automakers 

| have traditionally evaluat- 
ed a surface by inspecting a 
model under banks of fluo- 
rescent lights. (They also 
sprinkle clay models with 


cca powder and run their hands over them to 
feel for the smoothness of the — 


move across the surface. 


_ Another way to evaluate a surface is to see the vari- 


ations of the radii of its 
curves. Different colors rep- 
resent different degrees of 
curvature; a tight curve 
might be illustrated by the 
color red, for instance, 
while a gentler curve is 
indicated by blue. 


_ When this tool is implemented with interactive edit- 


ing, a user can distort the surface and watch the col- 


_ ors change at the same time. 


_ This car hood looks pretty 
| good, even when shaded, but 
_ avisual diagnostic tool called 
_ “reflection lines” shows that 
there’s a problem in the cen- 
_ ter section. 
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surfaces. So far, a computer 
can’t replicate this surface 
diagnostic procedure, but 
progress in virtual reality 
technology makes it seem 
likely that some day they 
will.) 


Because Control Data’s surface modeler, ICEM Surf, 
was designed specifically 
for the auto industry, the 
package includes features 
that are especially useful 
for this market. Designers 
here still work extensively 
with clay models, for exam- 
ple, so ICEM Surf automat- _ 
ically createsasurface _-C 

using point data from digitized models. It then pre- 

sents graphically the deviations between the surface 
model and the related raw data.—_CDP 
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est View The Hitachi 
ACCUVUE: 


All of the latest Hitachi electronics expertise 
has gone into the ACCUVUE, our newest color 
monitor. 

Auto-scanning: ACCUVUE features high-speed 
shifting from VGA through Super VGA and 
Mac® up to 1280 x 1024. 

Greater Brightness and Contrast: Colors are 
much more vivid with ACCUVUE’S superior 
contrast. An optional INVAR mask increases 
brightness. 

Crisper Images, Sharper Corners: Hitachi’s 
new ACCUFINE™ anti-glare screen minimizes 
diffusion effects to maintain sharp characters and 


HITACHI 


Hitachi America, Ltd. 
Office Automation Systems Division 
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ACCUVUE and ACCUFINE are trademarks of Hitachi America, Ltd. 
Mac is a registered trademark of Apple Computer, Inc. 
Actual photographs of monitor images. 


See The Difference In 


| High-Resolution Color 
| Monitors. 


fine lines. Our optional dynamic focus makes 
graphics even sharper—right to the corners. 

High Reliability: Custom LSIs and hybrid ICs 
mean fewer components, ensuring maximum 
quality and dependability. 

Multiple Applications: ACCUVUE'S wide 
variety of applications includes CAD/CAM/CAE, 
medical imaging, 3-D graphics and desktop 
publishing. 

To arrange a demonstration at your local 
ACCUVUE dealer, call Hitachi America, Ltd. at 
either (201) 573-0774 


or (510) 785-9770. oe (oe 
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See us at Comdex Booth #1416 


Highlight and curvature evaluation—two surface modeling features of Alias Research’s Studio package—are helpful to designers in the 
product design cycle. Highlight evaluation (left) simulates natural surface highlights in color or black and white to help designers under- 

stand the character of the design before producing a physical prototype, while curvature evaluation (right) visually displays surface curva- 
ture as a color plot to help designers evaluate the surface and detect local surface imperfections. 


easier to modify surfaces is the abil- 
ity to pick an exact point on the sur- 
face to manipulate. That capability 
hasn’t been possible in many sur- 
face modeling programs to date; to 
deform an existing surface, you had 
to manipulate it by using a system- 
selected control vertex that lay 
somewhere above the surface. Some 
people refer to control vertices as 
puppet points, because they make 
the surface move the way puppet 
strings move a puppet. While con- 
trol vertices give users a great deal 
of control over a surface, they can 
be confusing to work with. “Al- 
though they let you change the sur- 


Advanced function curve operations on both parametric surfaces 
and solids are provided in the Varimetrix 3D Modeling program 
from Varimetrix Corp. 
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face’s shape, you don’t know which 
points the new surface will pass 
through,” says Provost. 

One alternative is to manipulate 
points that lie on the surface (these 
points are sometimes called edit 
points). Evans & Sutherland’s Con- 
ceptual Design and Rendering Sys- 
tem (CDRS) is one surface modeler 
that permits such surface control. 
Another helpful feature many ven- 
dors have implemented lets users 
add edit points, or even entire rows 
of new points, to any location on the 
surface for greater local control. 

The ability to edit a complex sur- 
face in real time is made even more 
powerful when it is 
coupled with certain 
surface diagnostic 
tools many modelers 
provide (see sidebar, 
“The Many Ways to 
Look at a Surface”). 
Not all diagnostic 
tools are currently 
implemented in con- 
junction with real- 
time surface editing, 
but that seems to be 
the way the indus- 
try is moving. 

The greater the 
amount of interac- 
tivity built into the 
package, the better 
for the user, accord- 
ing to Steven Marz, 
a product manager 


for mechanical design, engineering, 
and manufacturing at Intergraph. 
“Hase of use is based to a large 
extent on interactivity and visual 
feedback. We’re taking that ap- 
proach. We’ve gone to great lengths 
to make I/Design very interactive 
and give lots of visual feedback,” 
Marz says. 


Modifying Existing Surfaces 

Vendors of surface modeling soft- 
ware have put a lot of effort into 
identifying the problems associated 
with modeling complex surfaces and 
providing tools to address them. At 
this time, unless a surface is 
extremely complex—a blend be- 
tween many different surfaces or 
edges, for instance—most modelers 
can probably define it. “The list of 
things our users are asking for is 
growing esoteric,” says Salahuddin 
Khan, director of CADDS 5 product 
marketing at Computervision 
(Bedford, MA). “We believe we’ve 
handled the vast majority of model- 
ing circumstances and that people 
can define anything they wish to 
define.” 

For modifying existing surfaces, 
in addition to better editing and 
diagnostic tools, vendors such as 
Intergraph and Matra Datavision 
(Tewksbury, MA) are taking the 
associative approach to eliminating 
the “pain of changes.” Most people 
are familiar with associativity as it 
relates to other mechanical design 
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To see if you need Sure!Maps, take this simple test - 
Do you work anywhere on the earth’s surface? 


Why Desktop Mapping? 

A recent study showed that as much 
as 80 percent of all information held by 
business and government can be geographi- 
cally referenced. That means, if you’re not 
already working with a mapping 
program...you should be! 


See Your Data in a Different Light 

By plotting your data on a map, you 
can uncover trends, patterns, strengths and 
weaknesses you’ve never seen before. 
Whether you use this tool for your own 
analyses or to present your ideas to your 
colleagues, maps create a clearer picture of 
the data for better business decisions. 


: "Create Your Own m Database 


aoe own yee fan scratch, 
A ful featured i icon eo makes 


your a or using your 
eyboard. 


Get Full-color Detail 


Sure! Maps is the only program of its 
kind to offer full-color raster maps, complete 


No matter the industry... 
Transportation, Utilities, Real Estate, 
Manufacturing, Government, Education, 
Banking, Retail, Consulting, Healthcare, 
Insurance, Engineering, Oil & Gas, Legal, 
Research and Development 


No matter the job title... 


Property Manager, Architect, 

Accountant, Engineer, Surveyor, Franchise 
Manager, Relocation Specialist, Geologist, 
Manager, Sales Rep, Marketing Exec, 
Urban Planner, Administrative Assistant 


with topographic details! U.S. Geological 
Survey (USGS) maps are provided in both 
1:100K and 1:24K scales, so you get both a 
birds-eye overview and detailed close-ups of 
your areas of interest. 


Use Custom Maps and Applications 

Even old, unique or non-standard maps 
can be used with Sure!Maps. For an addi- 
tional charge we’ll scan and convert your 
charts or maps and return them to you on a 
CD-ROM for use with the Sure!Maps 
software. Custom mapping applications are 
also available for special systems such as 
information kiosks. 


Scroll Across Seamless Map Displays 
Sure! Maps’ technology allows you to 
scroll from map to map in one continuous, 
seamless presentation. You can easily locate 
a city by selecting a city name, zip code, or 
area code and prefix. And you can even 


calculate line-of-sight distance or the area 
within a circle or rectangle you designate on 
the screen. 

This special introductory offer includes 
USGS maps for 10 major metropolitan areas, 
a sample of SPOT satellite imagery, a world 
map, and a vector outline map of the United 
States all on a single CD-ROM. 


All on CD-ROM 
for Only Ast 7 


tn value*) 
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Order Today! 
Call Horizons Technology at 


1-800-828-3808 


(VISA and MasterCard accepted.) 


* Package includes: 
¢ Raster maps for ten major metro areas 
¢ World map and outline map of U. S. 
Zip code and area code/prefix data sets 
¢ A powerful icon editor 
¢ Free sample of SPOT satellite imagery 
¢ User manual 
* Quick-reference guide 
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Imagine buying all this real estate for only $99! 


A $1000 value! 


The software comes with complete 
maps for 10 major metropolitan areas — 
all for a one-time low price of just $99! 
So whether you’re plotting out a sales 
strategy, making a presentation, or calculat- 
ing distances, Sure! Maps is a valuable tool 
that quickly pays for itself many times 
over. 


SPOT Satellite Imagery 


Sure! Maps includes a sample of 
satellite imagery for the Dallas/Ft. Worth 


The competition uses vector maps which feature simple 
lines and lack detail on points of interest and terrain. 


detailed maps with topographical features clearly 
highlighted and they're geo-referenced! 


Sure!Maps and Fuzzy Search Engine are trademarks of Horizons Technology, Inc. All other registered trademarks are of their respective companies. 


area from SPOT Image 
Corporation. 

Standard SPOT 
CDs are available. If 
you want a particular 
scene or season you 
can order a custom 
SPOT CD as well. 


“Fuzzy” Searches! 

You don’t have to 
be a great speller to use 
Sure! Maps, either. 
Thanks to its built-in 
Fuzzy Search Engine™ 
technology, Sure! Maps 
can help you find what 
you're looking for even 
if you misspell it. So if 
you enter “Buloxi” 
you'll find your entry 
under “Biloxi.” 


Sure!Maps. 


Print Your Maps! 

Create color or grayscale hard copy 
printouts by simply pulling down a menu 
and selecting an area. You can point, click 
and print on an HP-Laserjet®, PostScript® or 
Epson® compatible printer — all in a matter 
of minutes! 


Export Maps to Other Programs! 

Sure!Maps makes it easy to incorpo- 
rate your maps with other programs for 
presentation or desktop publishing. You 
can store an onscreen image in standard file 
formats (including TIFF, BMP, PCX, GIF 
and more) and import that file into other 
applications. 


Hardware Requirements. 

Sure!Maps runs on any industry- 
standard 80386 computer (or higher) with 4 
MB of RAM, a CD-ROM drive, and SVGA 
or VGA display. 


7.5 minute SPOT satellite imagery is brought down to your desktop with 
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I want to take advantage of this 
eS one-time low price for Sure! Maps. 
e Please send my copy to this address: 
Name 
Company. 
Address 
City/State/Zip 
Phone 


L] Visa 
Card #: 


L_] MasterCard Exp. Date 


Signature 


LJ Check enclosed. ($99 + $4.95 shipping and handling. CA res- 


idents add 7.75% sales tax. Make payable to Horizons Technology, Inc.) 


Mail to: Sure! Maps — Horizons Technology, Inc. 
P.O. Box 80246 
San Diego, CA 92138-0246 
1-800-828-3808 
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HORIZONS TECHNOLOGY, INC’ 


The ability to display both hard and soft surfaces in one image is 
an important feature of surface modeling programs. This set of 
luggage was modeled from NURBS curves and surfaces in 
Computer Design Inc.’s DesignConcept 3D software. 


This precise mathematical model of a diamond was 
designed in Matra Datavision’s EUCLID-IS and rendered 
using LightWork Design’s LightWorks, an integrated photo- 
realistic application. 
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A surface © modeling p programs become easier to 


useful for auto body design because it was developed 
- In conjunction with Volkswagen. Likewise, Evans & — 


r Sutherland’s CDRS was developed for the auto 
_ industry. Computer Design Inc.’s DesignConcept 


? Here are some tips: 


ermine the “end predict’ you. es feo the 
| surface modeler. Do you need a photo-realistic 
| image of a model for marketing purposes? Or do you - 
1eed highly accurate surface geometry that will be — 
_ nique,’ explains Dan Staples, product manager of 
_ Mechanical Design Products at Intergraph. “But 


to other CAD/CAM applications? 


a pecially if you need the latter—and machine- 
able geometry, in particular—insist that the vendor 


demonstrate this capability to your satisfaction, 
using your application. Although many vendors 


_ claim their packages handle both visualization and — 

accuracy equally well, a package is usually better at _ 
one or the other. For example, Paul Johnson, 
CAD/CAM engineer in the Household Products divi- 
sion of Black & Decker, uses Catia because “it can - 


NC. -machine any surface it makes.” However, 


_ Johnson says, “It doesn’t make the model look pret- 
| ty, but I’m not interested in presenting it to market- 


: ing.” As for machineable geometry, all vendors claim 


be a able to produce it, but user eenOny does not demonstr. 

_ bear this out. | estimate the cost of the system (hardware and soft- 
Ch eck nie the coe modelers history. This will | 

» you a clue about which applications it handles — 


; best, because many surface modelers have been 
developed and refined working closely with one or 


) large customers. Control Data’s ICEM Surf, for 


in tance, has ¢ a number of features s especial 
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n you | si 8D, on the other hand, has ties to the furniture and 
he best. for your particular applica- 


apparel industries and offers special features for 
texture mapping and pattern flattening. 


-©Determine whether you need a software package 


that can create a solid model from the surface 
model. Quite a few surface modelers are linked to 
solid modelers, but some are not. “Some parts are 


best approached with a surface modeling tech- 


surface modeling gets more bang for the buck from a 
mechanical engineering perspective if it’s integrated 


with solid modeling. If you can’t get a solid, it’s hard 


to cut across sections for a drawing, hard to create a 


prototype using stereolithography, hard to machine, 
and soon,” Staples explains. 


® Consider your budget. Some surface modeling sys- 
tems are expensive and run best on equally expen- 
sive hardware. At a recent trade show, four surface 


modeling systems were demonstrated: Intergraph’s 
‘T/Design, Hewlett-Packard’s SolidDesigner, Alias’ 


Studio, and Evans & Sutherland’s CDRS. After the 
demonstration, one observer asked the vendors to 


ware) they had just featured. Their answers came in 
at around $50,000 and went as high as $120,000. 


(Software usually accounted for about half the total 


cost.) In contrast, Varimetrix offers a package with 


advanced surfacing capabilities that sells for just 


ess than SB cael —CDP 
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A variety of tangency-related utilities are 
now provided with surface modeling soft- 
ware. For instance, the tangent line function 
in Evans & Sutherland’s CDRS package cre- 
ates smooth surfaces across the front end of 
this car design, thereby eliminating peaks and 
valleys across the car’s surface. 


applications. For example, if you make a change to a 
model in an associative system, the dimensions of its 
related drawing are automatically updated. In 
Intergraph’s surface modelers, when a user changes an 
underlying curve its surface is automatically updated. 
Any tangency conditions that may have been affected 
by the change are automatically updated to preserve 
the designer’s intent. 

Tangency between surfaces presents one of the 
biggest headaches of working with surface models. 


SOLVING CAD PROBLEMS 
FOR INDUSTRY 


@ Easy set-up menu — 
No dip switches to set 


@ Available in opaque, 
translucent or backlit models 


@ 12" x 12" to 44" x 60" sizes 

@ +/-0.005" or 0.010" accuracy 

@ 4- or 16-button cursors or dual switch stylus 
@ i" profile 


CAD problems invited from: VAR's, OEM's, Systems Integrators 


C) NUMONICS 


101 Commerce Drive, Montgomeryville, PA 18936 


Toll Free: 1-800-247-4517 


AccuGrid: THE GREAT AMERICAN TABLET 
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Most designs consist of many different surface patches 
which must fit together precisely. Even small devia- 
tions from perfect tangency show up in manufacturing. 
“Tangency relationships must be maintained, and 
that’s why people say modifications are so difficult in 
surface modeling,” says Staples of Intergraph. “When 
you modify one surface, you 
might end up modifying five 
or six others.” 

A variety of tangency-relat- 
ed utilities are now provided 
with surface modeling soft- 
ware. For example, Evans & 
Sutherland’s CDRS assumes 
surfaces are supposed to be 
tangent and even guarantees 
they are, unless the user spec- 
ifies otherwise. Other vendors 
provide similar functionality, 
allowing a user to indicate 
certain surfaces that are sup- 
posed to be tangent and maintaining that tangency 
even after modifications. Some vendors also provide 
diagnostic routines which check for tangency between 
surfaces. The output may be a graph showing devia- 
tions from tangency along the length of a curve, or a 
colored line that shows up when surfaces are separated 
by more than a given tolerance. 

Some surface modelers, especially those made for 
the mechanical design market, work in conjunction 
with a solid modeler. There is a benefit to this, because 
a valid solid model has to have all 
its surfaces “sewn up” or tangent. 
Explains Forrest Blair, president of 
Varimetrix Corp. (Palm Bay, FL): 
“When you edit a surface in Vari- 
metrix Modeling and you go to put 
it back into a solid model, the sys- 
tem will check along the surfaces 
for gaps and try to sew up the 
seams. If a gap exceeds the toler- 
ances set by the system, it will indi- 
cate to the user that it is not a valid 
solid.” 

All of these features make sur- 
face modeling easier, but because 
creating complex surfaces is essen- 
tially a 3D activity performed with 
a 2D tool (the computer screen) 
means it is still not as intuitive as 
some would like. Says Provost of 
Apple: “You’re continually think- 
ing, ‘OK, I’ve got to pull the surface 
this way; that means I should go 
into the Top view ... Oh no, I should 
have gone into the Right view and 
pulled it that way.’ I have to think 
Top, Left, Right, when what I’m 
building is three-dimensional. 

“What Id like to see is a virtual 
reality helmet, a data glove, and a 
virtual reality piece of clay,” he con- 
cludes. “That would be the way to 
create aesthetic surfaces.” CGW 
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ii’s amazing what you can get in a compact these days. 


You don’t have to be big to be 
big on features. Take our new DXC-930. 
It's a 3 CCD HyperHAD"™ sensor camera 
that’s just 6" in length and weighs less 
than two pounds. It offers a high reso- 
lution of 720 TV lines and provides 
RGB, Y/C and composite 
video outputs. It gives you 
the flexibility to manipulate 
RGB signals when capturing 
images and the versatility of 
a variable speed electronic 
shutter. 

All its menu driven 
features are remote control- 
lable, as well as the lens 
zoom, iris and focus func- 
tions. The DXC-930 even 
allows you to use a variety 
of interchangeable lenses. 

To find out how much 
there isina compact these 
days, see the amazing 
DXC-930 from Sony. Call 
I-SO0O-635-SONY, ext. 130. 
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Sony Bases @ad Professional Craig 9 Parkgor Orive, Montvale: NT OFGAS E235) O1902 Sony Corporation Gb America Hy perHiaAD and Sony are trade mnarks of Sany 
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othing brings out 
earth tones quite like our 
electrostatic color plotters. 


For presentation-quality color,one new ACS option for standard cut sheet no one else can offer—the Xerox Total 
line of electrostatic plotters can make sizes. And finishing capabilities like auto- Satisfaction Guarantee program. For 
a world of difference: The 8900 series. matic cutting and rolling. Which means more information, call Xerox Engineering 
The 8900 series gives you arange _——- you'll save time and eliminate the cost \ Systems at 800-538-6477. And 
of options. It produces spec- f = of a dedicated operator. find out how to get plots with 
tacular color plots in 24,36o0r "ge And the 8900 series helps bring earth shattering color. 
44-inch widths. It does it fast— || people in your world together. XEROX! | the engineering document company. 


up to 2 inches per second. And With our ServeWare LAN software, c é 
with less media waste between 3 multiple users can access each Xerox Engineering Systems 
plots. You also get automatic deliversunmatched PlOtter. And finally, the 8900 series —_ 5853 Rue Ferrari, PO. Box 210061, San Jose, CA 95151-0061 


presentation -quality 


trimming capabilities with our color plots. comes with a special feature that Xerox is a trademark of Xerox Corporation. © 1992 XES, Inc. 


Plot data courtesy of TenTime. 
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ENGINEERING 
VISUALIZATION 


BY TIM FORCADE 


Rendering and animation 
programs pick up where 
CAD tools leave off 


Professional-quality images can be pro- 
duced on what is typically thought of as 
low-end software. 


COMPUTER GRAPHICS WORLD 
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hen the task at hand 
consists of drafting 
and designing, today’s 
CAD tools serve engi- 
neers and architects well. But when 
it comes time to create stunning 
models and captivating animations 
for various presentation purposes, 
these same tools fall a bit short. 
Though many of today’s CAD soft- 
ware packages do offer some shad- 
ing and animation features, the best 
way to generate a quality presenta- 
tion is to turn to tools specifically 
designed for that purpose. 

In the past, engineers and archi- 
tects may have shunned such “visu- 
alization” tools, believing them to be 


too difficult or too expensive. But 
that’s becoming increasingly less 
true. Recent product developments 
in the area have made rendering 
and animation programs more 
approachable, not only from the 
standpoint of budget but also from 
the standpoint of ease of use. 
Well-designed user interfaces 
connected to powerful command 
sets have made intricacies such as 


Tim Forcade is a freelance writer and president of 
Forcade & Associates (Lawrence, KS), a multi-dis- 
ciplinary design and communications firm. He has 
more than two decades of practice as a designer, 
and his experience extends from architectural 
graphics and publication design through photogra- 
phy and computer animation. 


PCA 


photo-realistic imagery and key- 
frame animation accessible to peo- 
ple needing to visualize real-world 
projects. These innovations, coupled 
with stable file translation of CAD 
geometry, are making it possible for 
architects and product designers to 
add 3D visualization to the list of 
services they are able to offer their 
clients or employers. 

Granted, many CAD programs 
already offer rendering support. 
But just as CAD programs are opti- 
mized for the production of preci- 
sion 2D and 3D vector graphics, so 
are rendering programs, for exam- 
ple, optimized for the production of 
high-quality 2D raster graphics 
from 3D geometry. Where CAD pro- 
grams manage data for device-inde- 
pendent output to pen and electro- 
static plotters, rendering programs 
produce device-specific output to 
color film and videotape. Rendering 
packages, in short, are fine-tuned 
for handling the viewing, lighting, 
coloring, and texturing tasks need- 
ed to create photo-realistic imagery. 

Consider, for example, the scene- 
building tools found in today’s ren- 


Multiple texture, reflecti 
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dering packages. These include the 
cameras, lights, and environmental 
tools that control the overall quali- 
ties of viewpoint, contrast, bright- 
ness, and depth in a given scene. 
Cameras available in rendering 
programs typically go beyond the 
orthogonal and isometric views pro- 
vided by CAD programs by offering 
multiple perspective views with 
interactive control of angle of view, 
position, rotation, and even depth of 
field, which allows selective blur- 
ring of the image, thereby imitating 
real-world optics. 


Shedding Light 

Lighting controls are equally 
sophisticated, with multiple light 
types that accurately simulate 
properties of natural and artificial 
light sources from the sun to auto- 
mobile headlights and street 
lights. Shadow-casting spotlights, 
rare to CAD programs, are essen- 
tial to creating realistic visualiza- 
tions. This light type, with its 
properties of variable cone angle, 
color, softness, and fall-off, most 
accurately simulates the shadow- 


on, and bump maps, spotlighting, and shadows, as evidenced in this interior view, are typical features of 3D Studio. 


casting spotlights found in a pho- 
tographer’s studio. 

The specification, selection, and 
application of surface appearances 
are facets of the rendering process 
that typically involve more vari- 
ables than any other aspects of 
photo-realistic computer graphics 
and more profoundly affect the 
results. Here, again, specialized 
rendering programs offer distinct 
advantages over CAD programs be- 
cause many rendering programs 
offer not only comprehensive libra- 
ries that include hundreds of mater- 
ial types but also interactive control 
of surface parameters such as shini- 
ness, transparency, or texture. 

The user can select and edit specif- 
ic appearances from a library of 
materials such as glass or wood or 
create appearances from scratch. 
Creating unique appearances com- 
bines techniques such as texture or 
image mapping, where any two-di- 
mensional scanned or painted image 
can be wrapped around a three- 
dimensional object, or bump map- 
ping, where 2D images are used to 
roughen an object’s surface. Clearly, 
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Karsai Associates 


This architectural visualization combines two-dimensional and three-dimensional graphics as well as translation of the model's geom- 
etry from Autodesk’s Autocad to AT&T GSL’s Topas. 


the quality of appearance-editing 
and previewing tools has a pro- 
found impact on the ease and speed 
with which surface looks may be 
used. Rendering programs offer ex- 
tended user interfaces, added flexi- 
bility, and control of the process. 

The number and variation in price, 
performance, and functionality 
among the multitude of available 
visualization products is staggering, 
to say the least. There are more than 
50 products running on platforms 
from the Amiga and the Macintosh 
to the PC and Unix workstations. 
Software prices range from less than 
$500 to more than $30,000, with pro- 
gram capabilities ranging from the 
basic to the arcane. Choosing the 
“right” tool for visualization involves 
careful thought about the nature of 
each user’s unique design and pro- 
duction process. 

It is worth noting that limited fea- 
tures need not indicate limited use- 
fulness. In fact, simplified program 
functions may be valuable for simple 
projects or occasional use. Re- 
member, too, that with increased 
sophistication comes a more complete 
digital model of the real world and, 
with that, photo-realism. 
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At the low end (in regard to price, 
not quality) of the “visualization 
software” spectrum are those ren- 
dering programs that offer only sin- 
gle-frame rendering capabilities. A 
good example of a product in this 
category is Renderize from Visual 
Software (Woodland Hills, CA). 


Quality at the Low End 


Renderize runs on a range of 
platforms, including Sun Sparc 
workstations, the Silicon Graphics 
Indigo workstation, and ’486-based 
PC platforms under Windows. Rec- 
ommended hardware requirements 
for good performance under 
Windows 3.0 are a 486-33 running 
DOS 5.0, an 8- or 24-bit Windows- 
compatible display adapter at a 
minimum resolution of 1024 by 768, 
and at least 8M of RAM. 

Renderize is a stand-alone ren- 
dering and image processing pro- 
eram that enables the user to cre- 
ate 24-bit, high-resolution images 
from imported DXF geometry. 
Because it is a stand-alone renderer 
without either modeling or anima- 
tion capability, it offers advantages 
of functional simplicity and low 
cost. It provides multiple perspec- 


tive views with camera lenses rang- 
ing from Omm to 500mm and vari- 
able point lights and spotlights. 

Renderize provides a unique user 
interface featuring Command Wells 
into which rendered views, objects, 
materials, or lights may be dragged 
and dropped for editing. This proc- 
ess automatically brings up Com- 
mand Sets appropriate to the task 
at hand. 

For instance, dropping a view 
icon into the View Command Well 
automatically brings up the Ren- 
dering command set, thus prepar- 
ing the program for rendering 
either to screen or to file. The same 
is true for its Lights, Materials, 
Images, and Objects. This approach 
simplifies the complexity inherent 
in the visualization process. Im- 
ported models may be scaled, rotat- 
ed, positioned, and composited, as 
well as texture-, bump-, and reflec- 
tion-mapped. 

One step up from the rendering- 
only packages are those such as 
ModelView from Intergraph 
(Huntsville, AL), which offer both 
rendering and animation capabili- 
ties. Running on both Intergraph 
Clipper workstations and ’386- and 
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32 hours 


ATTEND THE 14TH ANNUAL NOW 
SYSTEMS SEMINAR TO SAVE TIME 
AND MONEY. Your responsibility is to 
buy the system(s) for your organization. 
You've just been given the green light, 
so you begin to collect information from 
a variety of sometimes contradictory 
sources. You walk miles through conven- 
tions and trade shows. You pour over 
countless mail order catalogues. You 
meet with vendors, watch endless 
product demonstrations, and consult 
stacks of books. You spend a lot of time 
and money. You want to buy the right 
products. Yet, you’re still not sure which 


product or products best suit your needs. 


THERE’S HELP. The NOW Systems 
Seminar, February 1-4, 1992, Orlando, 
Florida. For the last 14 years, this semi- 
nar has helped hundreds of professionals 
make the right decision. It is the only 
seminar of its kind that compares every 
program and system, feature by feature, 
side by side. You'll leave the seminar 
well informed and well prepared to buy 
intelligently. 


WHY THE NOW SYSTEMS SEMINAR 
WAS ESTABLISHED. This seminar was 
created to help users and purchasers of 
products. We found that many users 
delayed the acquisition of cost-effective 
and productivity enhancing products 
due to a variety of reasons: information 
overload, personal requirement, lack of 
standard comparison criteria, rapid tech- 
nological advances and the bewilder- 


ing array of companies, products and 
systems. We at Electronic Publishing/ 
TypeWorld established a proprietary 
comparison approach which has allowed 
attendees to make an intelligent evalua- 
tion of products and systems. 


WHO SHOULD ATTEND: Anyone 
involved in moderate to high level page 
production, including commercial print- 
ing and publishing (except newspapers), 
service bureaus, corporate/inplant tech 
doc and others. 


This seminar is especially valuable 
to users of older, discontinued front- 
end systems. Learn about your real 
alternatives. 


ATTEND THE SEMINAR, THEN READ 
THE BOOK. You'll leave the seminar 
with a valuable binder that’s available 
only to registered attendees. We have 
vendors complete a detailed question- 
naire with over 300 points of compari- 
son. This data is assembled into a master 
set of almost 100 pages and is made 
available only to attendees. A panel 
of vendors is present as we go through 
each item, feature by excruciating 
feature to expand on the valuable 
comparisons. This is not a seminar for 
passive participants. Your annotation of 
the comparison charts is an integral part 
of the seminar. The result is a compre- 
hensive understanding of programs and 
systems that assemble pages. There are 
no presentations, no sales pitches and 
no slides. One day is provided for 


demonstration of some of the programs 
and systems so that participants can 

get hands-on application of what 

they have learned. All NOW Systems 
Seminar sessions are moderated by 
Frank Romano and Jack Powers. 


SESSION 1 (2 DAYS) 


Personal Computer/Professional 
Desktop Publishing Systems 


Monday, February 1, 1993 9am-9pm 
Continental breakfast, lunch and dinner. 
and Tuesday, February 2, 1993 
Yam-4pm (demos) Continental breakfast. 


Since 1980 this session has presented 
the only detailed comparison of desktop 
versus professional typographics pagina- 
tion and production systems. Both the 
products and the market have matured. 
This session covers programs that run on 
IBM PCs or compatibles and/or Apple 
Macintoshes. Programs include: Aldus 
PageMaker, Bestinfo, Frame, Interleaf, 
Magna, Paragon (Bedford), QuarkXPress, 
Quoin, Ready Set Go, Xerox Ventura, 
and others. Be prepared for a long day. 


SESSION 2 
Front-End/Text and Graphics 
Pagination and Database Systems 


Wednesday, February 3, 1993 9am-6pm 
Continental breakfast and lunch. 


Systems suppliers include: Agfa CAPS, 
Datalogics, DSC CompuSet, Interleaf, 


Attenc 
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NOW SYSTEMS SEMINAR REGISTRATION FORM 
FEBRUARY 1 - 4, 1993 


Miles 33, Penta, Paragon (Bedford), 
Varityper, Xerox, Docubuild and XPS, 
Xyvision, and others. These are the 


mini-based or UNIX workstation or HOTEL, TRAVEL AND REFUND POLICY: 

networked systems that handle very REGISTRATION INFORMATION: Registrants who fail to attend without notifying the 

high volumes of page data. The same Delta Orlando Resort, Registrar are liable for the entire fee. Substitutions 
' 5715 Major Boulevard, Orlando, FL 32805 are permissible at any time. 100% refund if regis- 

peal cease Bate wie used as the ' (800) 877-1133 * (407) 351-3340 trant cancels 15 working days prior to event, 25% 

previous session so that registrants | Single/Double: $85. cancellation fee incurred thereafter. Registrations 


FREE OPTIONAL EVENING SESSION: Shy munsyarreenaen Ts MAILTO: 
Video Film Festival: 7:30pm-9:30pm vised. The hotel is within walking distance of the 
A fascinating set of videos on various 
aspects of publishing technology. This 
session is free and available to any regis- 
trant of any session and their guest. 


Electronic Publishing— 
14th Annual NOW Systems Seminar, 


new Universal Studios Theme Park. Hotel will 
hold rooms for attendees until: January 15, 1993. he Te BoGr eye apr se Baer 


United and USAir are the official airlines. 
Call United at 800-521-0810 or USAir at 
800-428-4322, Gold File #38750005. 


Westford, MA 01886 or register by calling 
Barrie Evans at (508) 392-2187 or fax to 


may Compare all systems. : Specify Electronic Publishing/TypeWorld. will be accepted in the order received. 
! (508) 692-7806. 


SESSION 3 | PLEASE DUPLICATE FOR EACH REGISTRANT 3 

‘(1 Session 1: $425 Session 2: $345 (C1 Session 1 & 2: $680 
Color Publishing Programs |) Session 3: $345 J Entire Program: $930 
and Systems ' 10% discount for additional registrants from the same organization. 


Thursday, February 4, 1993 9am-9pm 


1 Check enclosed - Please make checks payable to: NOW Systems Seminar. 
Continental breakfast, lunch and dinner. = iat y 


i Please bill my credit card: OVISA OOMC AE 

The only comparison of color publishing | # Expiration Date 
programs and systems. Attendees receivea ic; 

detailed matrix of comparison for systems : 

and programs that manipulate color graph- =| Name 

ics and pictures. Programs or systems re 

include: Adobe PhotoShop, Agfa PIX, aN: 
Agfa Catalyst, Alias Full Color, Bestinfo, ke Nate 


Signature 


i Street 
CyberChrome, Howtek, Intergraph DP/ spay 
Studio, Fractal ColorStudio, LinoColor NPS, | Bly coo gh eae A al | ey oe ee ae 
Phone Fax 


Kodak Prophecy, Scitex Unda, Varityper 
and others. Start now to learn this impor- 
tant technology. Learn how desktop-level 
programs and systems are competing with 
professional electronic prepress systems. 
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Colgate-Palmolive 


Reflections and label graphics take the guess work out of specifying new package 
form and graphical treatment. The package design was modeled in I/EMS and ray-traced 


in ModelView, both from Intergraph. 


"486-based PCs under Windows, 
ModelView supports Microstation- 
format DGN geometry and has 
been updated to support Autocad 
DXF geometry. The software pro- 
vides ray-traced, 24-bit color still 
frames, stereo images, and video 
frames for fly-throughs. Recom- 
mended hardware for Windows 
includes a VGA display adapter and 
monitor, 8M of memory, and 40M of 
free hard disk space. 

ModelView is supplied in multi- 
ple modules for scene composition, 
materials editing, image processing, 
utilities, and image viewing, all 
accessible through the same user 
interface. Viewfinder, its scene- 
building module, enables the user 
to create camera views, manipulate 
lighting, produce fly-through ani- 
mations, and assign and edit sur- 
face appearances. 

One of ModelView’s outstanding 
characteristics is its Pixie (pixel 
stream editor) module, which 
enables the user to interactively 
change specified materials by both 
color and texture in specially ren- 
dered images. Changes from stone 
to brick, for instance, are instantly 
displayed in a rendered perspective 
view. Another of ModelView’s 
strengths is its materials editor, 
which provides an excellent inter- 
face to multiple materials libraries 
containing textures for many real- 
world materials. 

Render-only or render/animate 
programs offer advantages of sim- 
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Softimage Inc. 


plicity and lower cost that make 
them excellent alternatives when a 
project flow separates the design 
process into multiple phases. 
Conversely, these programs may 
seem limiting as experience with 


Softimage’s 3D textures offer the potential of a limitless 
variety of seamless texture simply by varying parame- 
ters such as turbulence, iteration, and color. These tex- 
tures, including fire and ice, were created using cloud, 
marble, and wood shaders. The Softimage program is 
considered a top-of-the-line visualization product. 


the visualization process grows to 
include more demanding goals. 

If that’s the case, you'll want to 
look at programs that offer not only 
rendering and animation capabili- 
ties but modeling capabilities as 
well. While many rendering pro- 
grams import and work well with 
CAD geometry, model/render/ani- 
mate programs allow you to edit 
CAD geometry without having to 


leave the rendering program, 
return to your CAD program, and 
repeat the translation process. This 
can save a significant amount of 
time, depending on the complexity 
of your projects, and it can offer 
increased interaction with the CAD 
design process. The only drawback 
is that these programs cost consid- 
erably more and tend to require a 
longer learning curve. 

Once again, there is a wide range 
of products that fit into this catego- 
ry. At the low end of the spectrum, 
one of the better offerings is 3D 
Studio from Autodesk (Sausalito, 
CA). Available for ’386- and ’486- 
based PCs, 3D Studio provides 
sophisticated modeling, rendering, 
and animation by way of a well- 
designed user interface. It provides 
one of the finest and most flexible 
scanline renderers available, com- 
bining remarkable speed with 
image quality comparable to ray- 
tracing. Recommended hardware 
includes a math coprocessor, 4M of 
RAM, 24M of free disk space, and a 
VGA display and adapter. 

Although 3D Studio offers a com- 
plete collection of modeling 
tools for producing lathed, 
extruded, and cross-sec- 
tional models with defor- 
mation, as well as a list of 
geometric primitives, it 
also imports, exports, and 
edits 2D and 3D DXF 
geometry. 

3D Studio is supplied 
with numerous materials 
and with a surface map 
“mixer” that allows multi- 
ple map types, including 
texture, opacity, and 
cubic environment maps, 
to be combined at various 
percentages to any object 
in a scene. The program 
supports any number of 
shadow casting spotlights 
and multiple cameras 
with a range of lenses 
from 15mm to 10,000,000mm. It 
also comes with 600M of textures, 
sample animations, and models. Its 
keyframe animation module offers 
advanced kinematic techniques 
including hierarchical object rela- 
tionships, metamorphosis, and 
independent constraint of object 
rotation, scale, and position. Addi- 
tional features include Boolean op- 
erations, Video Post functions for 
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Most plotter manufacturers and supply 
dealers don't make their own supplies. 
Instead, they buy from the lowest bidder 
and then simply repackage under their 
own name. Quality can suffer, or be 
inconsistent, or there may be problems 
with the products working together. 

At ATPI, our products are designed to 
produce consistent, high quality images. 
Our papers and films are made to work 
with our pens, and coated to have just 
the right smoothness and absorbency to 
assure long pen life without skipping, 
bleeding or feathering. Our dielectric 
media work flawlessly under virtually 
all humidity conditions because the 
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‘We know what you need ADVANCED TECHNICAL PAPERS AND INKS 


Maybe what's 
bugging your plotter 
is what 


you're feeding it! 


conductive fibers are embedded in the 
paper base, not just on the surface. 
And our thermal media offer an ultra- 
high sensitivity, so even the finest lines 
image perfectly. 


The end result? Your plots look 
better and cost less. We guarantee it... 
unconditionally. If you're not satisfied 
that ATPI products outlast and out- 
perform what you're currently using, 
you won't owe us a penny. 

So call ATPI today for more infor- 
mation on how to produce better plots 
for less money. Because with plotters 
there is truth to the notion that you are 


what you eat. 
ue 
andl 


800-858-ATPI 


AA-104 22432 Avenida Empresa Rancho Santa Margarita, California 92688 ©1992 ATPI 
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Forcade & Associates 


special effects and image composit- 
ing, and external processes support- 
ing 3D textures. 

Another strong offering in this 
category is Topas from AT&T 
Graphics Software Labs (Indian- 
apolis). Available for ’386- and ’486- 
based PCs, Topas offers modeling, 
rendering, and animation in a two- 
screen configuration. The program’s 
modeler supports a comprehensive 
range of geometric primitives as 
well as spline-controlled meshes, 
which simplifies the production and 
editing of curved surfaces. Topas 


light distribution, which graphically 
feed back changes in variables such 
as turbulence for its marble shader 
or spotlight distribution for lighting 
control. Topas’ animator features 
integrated rotoscoping, page turn 
and roll, and timeline and time- 
graph editors for modifying the 
motion paths of any object or group 
of objects. 

Finally, we come to the top-of-the- 
line visualization products, which 
include such offerings as the 
Softimage system from Softimage 
(Montreal). Designed to run on the 


This radio frequency amplifier package design is a practical example of applied visual- 
ization. Most of the image’s geometry, including circuit boards, switches, and LEDs, was 
translated from Autocad and imaged in 3D Studio. 


also provides robust and complete 
bi-directional DXF translation and 
fast scanline rendering at 24 bits 
with an alpha channel. Recom- 
mended hardware for Topas is 8M 
of RAM, 40M of hard disk space, a 
text monitor with a VGA adapter, a 
graphics monitor, and a high-reso- 
lution graphics board such as True- 
vision’s Targa+. 

Topas features multiple colored 
shadow spotlights, multiple camera 
views, as well as export of Pixar’s 
RIB format for Renderman support. 
It offers image mapping tools for 
texture- and bump-mapping, which 
allow the user to place a cropping 
template directly on the imported 
image to be used for each map type. 
Another unique attribute is its in- 
terface to complex variables such as 
3D procedural shaders and spot- 


44 


Silicon Graphics family of worksta- 
tions, this product offers the state of 
the art in modeling, rendering, and 
animation. The program consists of 
multiple modules—Model, Matter, 
Tools, Motion, Actor—and DXF and 
IGES translators, which are avail- 
able in separate software bundles. 
Softimage supplies virtually every 
amenity for creating and editing 
polygonal and spline geometry. 
Recommended hardware includes an 
Indigo with a 16-inch color display, 
24M of RAM, and a 432M hard drive. 

The extensive list of tools offered 
in Softimage includes such ad- 
vanced functions as adaptive ray- 
tracing, multiple 3D procedural tex- 
tures, inverse kinematics, collision 
objects, and wind, all accessible 
through a uniform graphical user 
interface. The program supports 


any number of shadow spotlights 
and multiple cameras, with adjust- 
ments for variables including f-stop 
and motion blur. 

The Matter module elegantly con- 
trols all variables involved in 2D 
and 3D texture mapping, including 
a remarkable set of procedural 
shaders. Softimage’s Motion sup- 
ports keyframe animation of virtual- 
ly all object or scene variables rang- 
ing from the essential (object rota- 
tion or translation) to the esoteric 
(reflection maps or depth of field). 
The Actor module consists of four 
tool groups, which provide interac- 
tive control over articulated chains 
called skeletons. Actor also provides 
Dynamics, which are tools for con- 
trolling physical properties like 
eravity, friction, and acceleration. 


Buying Wisely 

While all these programs offer 
excellent functionality and provide 
a good idea of the range of available 
tools, they clearly are not the only 
useful alternatives available to 
today’s architects and engineers. 
And though weighing the advan- 
tages and disadvantages of current 
visualization alternatives is not for 
the faint of heart, the task of choos- 
ing the right product becomes more 
manageable by combining a knowI- 
edge of the processes involved with 
the specific project requirements. 

When making a selection, keep in 
mind the importance of the user 
interface. Without easy access 
through a program’s user interface, 
complex visualization tools and 
functions either will not be used 
effectively or will not be used at all. 
Also, prospective buyers should 
keep in mind the fact that, like 
CAD software, 3D visualization 
software offers high performance 
and requires the fastest processors, 
hard disks, coprocessors, and lots of 
memory, and that running software 
of this level on anything less is the 
worst form of false economy. 

Finally, remember that, as with 
any medium with this much poten- 
tial, the visualization process is 
demanding and requires time and 
dedication to become facile and pro- 
ductive. However, the trend toward 
expanded functionality, smoother 
learning curves, and dropping 
prices is making the potential of 
visualization more useful and acces- 
sible to everyone. CGW 
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“True Color and Speed 
at the right price” Pt 


24-bit True Color — It's the next step in 
color display technology. And the Matrox 
Impression™ 1024 graphics accelerator sets 
the standard for the ultimate in speed, color 
and resolution for Microsoft® Windows®. 


The industry standard 1024 x 768 resolution 
at full 24 bits translates into photorealistic 
color display quality that’s simply stunning 
when retouching your color images. No 
more washed out 8-bit color approximations 
when using your favorite Windows appli- 
cations such as Aldus® PhotoStyler™, 
CorelDRAW!®, and others. 


And what about speed? Impression 1024 was 
benchmarked by PC Magazine as three-to- 
ten times faster than 8-bit Super VGAs under 
Windows. 
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impression 1024 Fact File 


Resolution 1024 x 768 
Bits/pixel 24 

Colors 16.7 million 

Refresh rate 70 Hz 

Compatibilit 100% VGA 

Speed 3x to 10x Super VGA 
Technology VRAM 

Warrant 5 years 

Price $1,295 
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Photo Styler 


Window Help 


July 1992 


Impression 1024 comes with three essential 
utilities for really productive 24-bit graphics 
work under Windows: PixelTouch™ for 
hardware pan and zoom, ConsistentColor™ 
for monitor calibration, and WinSqueeze™ 
for on-the-fly JPEG image compression. 


And at $1,295, Impression 1024 is almost 
half the price of the competition. 
For more information, call 


(800) 361-1408 o (514) 685-2630 


Ask for your colorful, 12-page brochure of the Impression 
line of five graphics accelerators. At a staggering 1600 x 
1200 resolution, the Impression Ultra is the only 24-bit 
graphics accelerator of this caliber on the market today. 


Dealer inquiries welcome 
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Ancient Tale, Modern Impa 


Disney meets the challenge of Aladdin 
with an increased level of ingenuity 


By Gary Pfitzer 


he hero of Walt Disney Pic- 


tures’ newest film Aladdin is 

initially presented to us as a 

ragtag, insecure boy forced 
to resort to thievery to feed himself. 
But by the end of the full-length, ani- 
mated feature (Disney’s 31st), Alad- 
din’s magical adventures have trans- 
formed him into a confident young 
man able to realize his dreams more 
successfully because he has come to 
grips with his true self. His story is 
an adolescent’s rite of passage, albeit 
in the context of a rollicking anima- 
tion—complete with a monkey-pal 
named Abu, a Magic Carpet charac- 
ter with a distinctly mischievous 
personality but a true desire to help 
his friends in need, and a thoroughly 
hip Genie whose comedic instincts 
have been repressed for one too 


Gary Pfitzer is senior associate editor of Computer 
Graphics World. 


many centuries within the confines 
of a magic lamp. 

The theme of “coming of age” 
seems somehow appropriate when 
measured against the growth of Walt 
Disney’s Computer Generated Im- 
agery (CGD department in Glendale, 
California—a small group of a dozen 
or so animators operating within the 
larger sphere of Disney’s Feature 
Animation department. The comput- 
er graphics lab from which CGI was 
formed first flexed its muscle with 
the relatively simple clock mecha- 
nism in The Great Mouse Detective 
(1986). By the time viewers beheld 
the elaborate, rendered ballroom in 
last year’s Beauty and the Beast, a 
full-fledged CGI group had gained a 
surer sense of itself and the contri- 
bution it could make. 

Beauty and the Beast’s Academy 
Award nomination this year for best 
film certainly did not hurt the mo- 


u 
nodel through which Aladdin 
and his monkey Abu could flee (upon 
the Magic Carpet) with total freedom 
of movement. The churning lava also . 
benefitted from the computer. g 


mentum of CGI. “With the ball- 
room, I wasn’t sure how the public 
would react,” says CGI manager 
Dan Philips. “I thought people 
might respond negatively, but it 
went very much the other way.” 

And now, as Philips notes proud- 
ly, “Aladdin’s even better.” The 
film, which will be released later 
this month, not only builds on the 
3D environment concept begun 
with Beauty’s ballroom scene but 
makes a substantial foray into the 
realm of character animation in 
addition. 

The enthusiasm of CGI’s anima- 
tors for the Aladdin effort suggests 
that the group is ready to leave its 


adolescent phase behind. “Disney 
has stopped looking at us [CGI] as 
something R&D and high risk. It 
realizes that it’s growing a new gen- 
eration of artists,” Philips adds. 

One of those artists, animator 
James Tooley, has relied not only 
on his artistic training but also on 
his computer programming experi- 
ence to create a three-dimensional 
set (with animated elements) quite 
different from the elegant ballroom 
of Beauty and the Beast with its 
eraceful dancing and lilting motion. 
Instead, Aladdin offers a pulse- 
quickening, “Indiana Jones-type” 
chase scene through a cave coursing 
with fiery lava—what Tooley calls 
the “Havoc Sequence.” Tooley’s task 
involved setting up a twisting, cav- 
ernous tunnel out of which Aladdin 
and Abu (aided by the Magic 
Carpet) attempt an escape from an 
angry tidal wave of lava—precipi- 
tated by Abu’s having grabbed a 
forbidden jewel. 

Because the action moves so 
quickly and furiously through the 
cave, Tooley had to build quite a 
large model to accommodate the 
Havoc Sequence. “I didn’t really 
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build it as one piece,” he says, “but 
if I had put all of the pieces togeth- 
er, it would be a very long, compli- 
cated model that the camera has to 
move through.” Tooley built the 
cave structure and its rocky out- 
croppings from NURBS surfaces 
with the help of Alias software (run- 
ning on a Silicon Graphics worksta- 
tion) and then (with the help of 
engineers MJ Turner and Scott 
Johnston) used Pixar’s Renderman 
package to devise displacement 
shaders, which added realistic-look- 
ing nicks and dents to the cave 
walls. 

Avoiding a traditional multiplane 
situation—with its stacking in 


space of numerous 2D paintings in 
order to achieve a sense of perspec- 
tive—was the major payoff for 
Disney in enlisting CGI’s assistance 
with the Havoc Sequence. “I’ve built 
the equivalent of a live-action set,” 
Tooley states. “I can move forward 
and look sideways or I can move 
forward as I look forward. There is 
complete freedom of camera angles 
and positions.” 


Red-Hot Scene 

Tooley also relied upon Alias soft- 
ware’s NURBS capability to create 
the underlying lava shape; he even 
wrote his own programs to lend the 
lava the proper undulating motion. 
He then passed his work on to 
Disney’s effects animators for the 
drawing of bubbles and splashes 
that would help integrate the sur- 
face of the lava field. Later, Tooley 
texture-mapped the underlying 3D 
surface with a painting of lava to 
increase the visual impact. He 
maintains that the computer 
allowed him to play simultaneously 
with the motion and the “perspec- 
tive foreshortening” of the vast and 
complex lava surface to achieve a 


level of realism that would have 
been too tedious for a traditional 
animator. 

The result of Tooley’s efforts with 
the Havoc Sequence is 47 seconds of 
footage that should convincingly 
involve viewers. “They [the fleeing 
carpet and its passengers] zoom 
toward us and flash past us,” Tooley 
explains. “Once they get past us, we 
still see the lava chasing them, and 
it splashes up in our faces. Then in 
the next shot, we might be right 
behind them, and gain on them a 
little bit or pull back. It’s somewhat 
like shooting aerial dogfights.” 

Outside of Aladdin’s contribution 
to computer-generated 3D environ- 
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ments for animation, the film has 
produced a Disney “first”: the first 
animated 3D character. In fact, two 
such characters exist in Aladdin: 
the playful Magic Carpet and the 
“Tiger Head,” a huge, sandstone 
head in the form of a tiger that 
rears up out of the sand of the 
desert and opens its mouth to 
reveal an entrance down into the 
Cave of Wonders—in which Alad- 
din and Abu encounter the Magic 
Carpet, the Genie, and other adven- 
tures. Furthermore, the Tiger Head 
displays acting ability befitting a 
full-fledged character: It speaks to 
those who approach it seeking entry 
to the Cave. 

While lead animator Steve 
Goldberg acknowledges that CGI 
provided some character animation 
for Beauty and the Beast in the form 
of little dancing forks, Aladdin sig- 
nificantly raises the level of sophis- 
tication. “This is the first time we’ve 
had characters that really act and 
talk and convey emotion to you. It’s 
a big jump—kind of treading on the 
sacred ground of character anima- 
tion here at Disney,” he states. 

Goldberg, with a background in 
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sculpture, worked extensively on 
the Tiger Head—digitizing a clay 
model of the head, receiving hand- 
animated drawings (from hand ani- 
mator Eric Goldberg) detailing each 
new mouth shape and facial config- 
uration, and then, in Alias software, 
painstakingly moving points along 
the mesh skin of his 3D model to 
correspond precisely to the anima- 
tion drawings before him. The 
process resulted in a character that 
provides “full lip-synched dialog,” 
according to Goldberg. “Most lip- 
synching that’s been done on the 
computer has not captured the flu- 
idity, the snap, and the timing of 
hand-drawn animation. We’re pret- 


against which it would be silhouet- 
ted. But to incorporate all of the tex- 
ture, lighting, shadowing, and gra- 
dation needed for such a look and to 
have the Tiger Head be talking at 
the same time was not something 
that could be readily accomplished 
with a traditional painting ap- 
proach. 


Solving a Gritty Problem 

As Edward Kummer, a senior 
software engineer who worked on 
the rendering of the Tiger Head, 
explains, “Conventionally, it would 
have been nearly impossible to get 
the texture and shading to remain 
consistent from frame to frame. For 


character, the Magic Carpet. As 
opposed to the Tiger Head, which 
occupies not much more than two 
minutes of film time, the Magic 
Carpet is a major character that 
entertains viewers with its antics 
for about one-third of the movie. 
Although it never speaks, the 
Carpet truly performs; its mischie- 
vousness demands a wide range of 
activity. 

Says (traditionally trained) ani- 
mator Tina Price, who worked on 
re-creating the personality of the 
Carpet in the 3D realm, “In one 
scene, where Aladdin and Abu 
haven't actually met the Carpet yet, 
the Carpet flies along behind them 


The evolution of a character: The Tiger Head, 
Aladdin's other computer character besides 
the Magic Carpet, started out as a clay sculp- 
ture (far left) that Disney’s Steve Goldberg 
marked with a grid for digitizing and brought 
into the computer as a wireframe model. To 
provide the character with speaking ability, 
Goldberg manipulated the wireframe mesh to 
match mouth shapes created by a Disney 
hand animator (middle image). Subsequent 
rendering (three right images) proved critical 
in terms of making this character seem to be 
part of the painted background. 


ty pleased with the results.” 

But why go to the trouble of 
bringing the Tiger Head into the 
digital domain? As Goldberg 
explains, Disney wanted this char- 
acter to have “the appearance of a 
rendered, painted background but 
be animated also.” Giving the Tiger 
Head the look of a background 
painting was important so that it 
seemed better integrated with the 
painted scenery—in particular, the 
sandy dunes from which it had 
materialized and the moonlit sky 
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one thing, a dark grain of sand on 
the cheek of the Tiger Head would 
have to move smoothly throughout 
the animation. The thousands of 
grains of sand make this impossible 
to keep coherent, and the texture 
would jitter on the surface.” Thus, 
in order to keep the Tiger Head 
coherent, a 3D computerized model 
proved the best solution. 

The issue of animation integrity 
also guided Disney’s decision to 
draw upon the talents of CGI for 
Aladdin’s other computer-animated 


ee 


and teases Abu by taking his hat off 
of him and putting it back down. 
Everytime Abu turns around to see 
what’s going on, the Carpet will roll 
itself back up and hide. That’s full 
character animation.” 

The tradeoff for Disney, there- 
fore, lay in how visually intricate 
the Magic Carpet could be and still 
perform with this versatility for 
such a stretch of film. Disney’s deci- 
sion to invest the Carpet with an 
ornate pattern containing magic 
lamps, crossing swords, and little 
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Get your hands on over 30 new and incredible ways 
to use a computer at The Computer Museum 
300 Congress Street, Boston. Opens June 13, 1992. 
Call 617-423-6758 for more information. 


The AMAZING 
Personal Computer 


Developed in collaboration with The Boston Computer Society. 
Sponsors include 3Com Corporation, Apple Computer Inc., The Cabot Corporation Foundation, Digital Equipment Corporation, 
William H. Gates III, The Kapor Family Foundation, Arthur Nelson, Ingrid and Steve Stadler, Raytheon Company and Steve Wozniak. 
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tiger's heads brought CGI into the 
picture. Price took 2D drawings pro- 
vided by supervising animator 
Randy Cartwright, translated the 
indicated poses by stretching the 
correct vertices of a3D NURBS sur- 
face in Alias software, and then 
applied the pattern as a texture 
map. Tassels (acting as hands and 
feet) were later added by hand. 

A quality issue remained regard- 
ing the Magic Carpet. Because the 
Carpet does so much stretching and 
twisting, a danger existed, in Price’s 
words, “that the texture map would 
start to blur and fall apart.” 
Edward Kummer came to the res- 
cue with a texture-mapping routine 
that would evenly distribute the 
texture map over the surface of the 
Carpet no matter how much it got 
pulled about. 

Given that the Magic Carpet 
appears in 1200 feet of Aladdin 
(1500 feet of the film contains com- 
puter-generated material, as 
opposed to 350 feet for Beauty and 
the Beast), the assignment of this 
character to CGI was a significant 
opportunity for the department to 
demonstrate its value to the larger 


Disney operation. According to 
Price, the Carpet has been well- 
received. “The main compliment so 
far has been that they [Disney 
directors and producers] have been 
thrilled with how seamlessly it [the 
Carpet] is blended with the rest of 
the film,” she states. 


Making It All Work 

This word, “seamless,” strikes to 
the heart of CGI’s current sense of 
its mission: Smooth integration is 
the key. The CGI animators all 
touch upon the importance of effec- 
tively integrating their efforts to the 
other Disney departments. “We’re 
not in our own computer world try- 
ing to get a look we like,” says 
Kummer. “James [Tooley’s] stuff 
had to stand up to the backgrounds. 
Tina’s stuff had to stand up to the 
character animation. It really 
pushed us.” 

In its efforts to integrate to the 
larger Disney framework and yet 
develop its identity, the CGI depart- 
ment, like Aladdin, cannot auto- 
matically count upon enjoying a 
smooth magic carpet ride from 
beginning to end. “There is a con- 


cern,” says Tooley, “that computer- 
generated artwork is going to take 
the place of traditional hand-paint- 
ed artwork. There is a distaste that 
we have to get around sometimes. 
But, all in all, I think it’s working.” 

All of CGI’s animators stress the 
computer is not going to “take over” 
Disney-style animation anytime 
soon. For one thing, says Price, 
today’s computer animation soft- 
ware is still not sophisticated 
enough to achieve much of the sub- 
tle motion so critical to a Disney 
film. And furthermore, according to 
Goldberg, encouraging traditional 
animators to bring their unique tal- 
ents to the computer screen is hin- 
dered by the fact that today’s tools 
are “a bit daunting” for the 
untrained. 

The computer’s power, therefore, 
may not be as all-encompassing as, 
let’s say, a magic lamp, but as 
Philips states, “Aladdin is about 
magic. And where CGI is being 
used imparts this quality of magic 
to the movie.” That magic—howev- 
er it may be generated—is what 
Disney fans have come to eagerly 
anticipate. CGW 
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t’s the classic chick- 

en/egg conundrum: 

Do university-based 

computer graphics 

centers spawn ad- 

vances in the tech- 
nology or do technological advances 
stimulate the development of uni- 
versity-based computer graphics 
centers? 

Both. Within the past five years, 
in response to computer graphics’ ever-increasing visi- 
bility in society at large—art, science, and entertain- 
ment are among the fields embracing the technology 
full foree—colleges across the country have earmarked 

millions of dollars toward the establishment or upgrade 
women Of Centers dedicated expressly to the 
Poe Bee research, development, and applica- 

: tion of the technology. 

On the other hand, many of the 
major advances that were re- 
sponsible for computer graphics’ 
increased “real-world” visibility in 
the first place emanated from uni- 
versity settings. Movie.BYU from 
Brigham Young University and apE 
from Ohio State, for example, repre- 
sent commercial visualization soft- 
ware packages—outgrowths of university projects— 
that have had a significant impact on the scientific 
research community. 

Whether cause or consequence (or both) of the tech- 
nology’s seemingly boundless evolution in recent years, 
computer graphics centers, in all of their guises, are 
establishing a major on-campus presence. And despite 
the fact that the charters, goals, and computing 
resources of these university-based facilities are as di- 
verse as the applications being pursued within their 
walls, they share a critical challenge: a perpetual strug- 
gle to remain current in the face of the technology’s con- 
stant advances. What was state of the art one year may 
very well be thought of as “old, slow, and clunky” two 
years later. Nevertheless, it’s extremely difficult to con- 
vince the upper echelons of university administration 
that their $500,000 investment in 1990 has been ren- 
dered obsolete in 1992 by equipment that surpasses the 


Dick Rapp, Ohio State University 


The Ohio Visualization Lab provides access to high- 
end graphics resources to universities throughout 
the state. The images on this page, which show 
(clockwise from top right) metal-metal bonding, sea- 
sonal changes of Antarctica, a video heart model, 
and geodetic studies of satellite data, demonstrate 
the variety of projects being pursued at the facility. 


Medical College of Ohio 


COMPUTER GRAPHICS WORLD NOVEMBER 1992 


Along with lecture halls 
and ivory-laced towers, 
multimillion-dollar computer 
graphics centers are 
becoming familiar sights 
on college campuses 


' former’s power ten- 
fold. 

Fortunately, 
when trying to con- 
vince university 
officials and exter- 
nal agencies of the 
need for additional 
funding, the tech- 
nology itself often 
supports the cause. 
“There’s a growing awareness that 
computer graphics makes it possible 
to communicate data in ways that it 
never could be communicated before. 
This strikes a cord at the university 
level because it spells money,” says 
Joel Orr, president of Orr Associates, : 
a computer graphics consultancy in 
Virginia Beach, Virginia. “In other 
words, obtaining funding depends on 
getting the funding agencies to understand what it is 
that you're trying to do, and computer graphics is the 
ideal medium for this.” 

In addition, says computer graphics consultant Carl 
Machover, president of Machover Associates Corp. 
(White Plains, NY), “These facilities are perceived as 
incubator groups that will create a body of people who 
will ultimately provide technical leadership. So, each of 
the schools sees [the centers] as very important in 
terms of prestige, which helps in getting funding.” 

Vendor support can also be helpful. For example, 
between 1990 and 1992 the Computer Graphics Center 
at the University of Cincinnati attracted more than 
$700,000 in software grants from independent vendors. 
The vendors see their contribution as an investment in 
not only the advancement of the technology but also in 
their own company’s future, says Kevin Reagh, director 
of the center. For example, “Interactive Animation 
Systems provided us with Sculpt 3D for the Mac,” 
explains Reagh. “The objective is that we will cultivate 
a population of users well versed in the program who 
can periodically do freelance work for the company, as 
the need arises, and who will later apply their knowl- 
edge of the software to their work down the line.” 

Money represents only half of the “keeping current” 
equation, however. 

The other factor is the presence of 
knowledgeable staff members who are 
able to spot equipment with long-term 
potential, as opposed to “flashy” hard- 


Diana Phillips Mahoney is an associate editor of Computer 
Graphics World. 


D. Heisterberg, Ohio Supercomputer Ctr. 
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ware and software destined to succumb quickly to ob- 
solescence. 

“We will be hiring people whose job it is specifically 
to keep up with the technology,” notes Reagh. “This 
way, theyre not distracted by other administrative or 
academic responsibilities.” Underlying their efforts, he 
says, is the fundamental understanding that “we don’t 
need every new tool under the sun. We try to focus on a 
few products that give us the broadest multidisci- 
plinary benefits.” 

As noted, these university-based facilities are quite 
diverse. At one end of the broad spectrum are the 
nation’s supercomputer centers, such as the National 
Center for Supercomputing Applications (NCSA) at the 
University of Illinois at Urbana/Champaign, which are 
funded substantially by the National Science 
Foundation and have been established to make high- 
performance computing available to researchers na- 
tionwide. An array of electronic networks provides aca- 
demic and industry affiliates access to the centers’ 
resources. 


In contrast, the Computer Graphics Center of the 
University of Cincinnati represents a different type of 
facility. Administered through the university's College 
of Design, Architecture, Art, and Planning, the center’s 
first priority is the service of that college through the 
provision of 3D visualization and computer animation 
tools. The school’s students of architecture, art, and 
industrial and graphic design have access to state-of- 
the-art technology that will (and, in fact, already does) 
provide them with the edge needed to penetrate the 
highly competitive job markets in these fields. 

Ultimately, however, whether serving as a breeding 
eround for a new generation of students armed with 
the skills necessary to transform a workforce or as a 
mecca for high-level, multidisciplinary research (or 
both, as is often the case), these resources have had and 
will continue to have an indelible impact not only on 
computer graphics and visualization per se, but also on 
the public- and private-sector interests relying on these 
technologies to carry the nation, and the world, into the 
21st century. 


TEXAS 


Ithough situated—both physically and administra- 
tively—within Texas A&M’s College of Architec- 
ture, the university’s Visualization Laboratory provides 
visualization resources to the entire institution. In fact, 

the physical plant itself serves as the central resource 
for an innovative master’s degree program in vi- 
sualization sciences that integrates computer science 
courses with such of- 
ferings as design phi- 
losophy, design criti- 
cism, and the philoso- 
phy of human values. 
“This is not an archi- 
tectural visualization 
degree at all,” says 
William Jenks, labora- 
tory director. “It covers 
the gamut of visualiza- 
tion sciences, and it’s 
unique in that it 
recruits students with 


ment fields, traditional commercial production houses, 
architecture firms, and corporations as computer 
graphics consultants.” Also, adds Jenks, “They can eas- 
ily go on to get advanced degrees for teaching, 
research, and the sciences.” 

Research is the second raison d'etre, with such topics 
being studied as video/computer integration, geo- 
eraphical information 
systems, environmen- 
tal simulation, archi- 
tectural animation, 
hypermedia, and 
unique algorithms for 
3D modeling. The lab 
also supports several 
research projects in 
veterinary medicine, 
geodynamic architec- 
tural applications, and 
hardware and soft- 
ware development. 


bachelor’s degrees According to the 
ranging from design mission statement of 
arts to computer sci- the lab, this research 
ence—definitely a left inclination is an at- 
brain/right brain type —_ Under the auspices of the National Endowment for the Arts, this tempt to fully embrace 
of program.” image represents a still from “The Living Room,” a Texas A&M anima- the potential of visual- 
According to Jenks, tion which was accepted into the SIGGRAPH ’92 Electronic Theater. ization technology. “We 
the $4.5 million facili- cannot forget that re- 


ty—which houses 24 Sun workstations and 13 Silicon 
Graphics machines, as well as a collection of Next 
terminals, Macintoshes, PCs, and a wide variety of dig- 
ital input/output devices—fosters three objectives. 
“The first is academic support,” he says, referring 
primarily to the goals of the master’s degree program 
in visualization. “Coming out of this program, our stu- 
dents are highly employable. They leave here with a 
thesis and a portfolio and look for work in entertain- 
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search drives practice and practice often provides a 
stimulus to research,” says Jenks. 

The lab’s third objective is extension service. “That 
involves working with industry folks, where we trans- 
fer our knowledge of state-of-the-art developments to 
help them make choices or to help them design systems 
themselves.” 

Jenks refers to computer graphics as a “booming 
business” on campus, noting that other graphically 
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based computing labs are sprouting up within the 
university. Commenting that a “graphics lab” can actu- 
ally be “any faculty member or department that can 
get enough money to buy two or three machines and 
put them in a room,” Jenks stresses that the important 


Mic appropriately categorized as university affiliat- 
ed than university based, the National Center for 
Supercomputing Applications (NCSA), located at the 
University of Illinois at Urbana/Champaign, is one of 
four supercomputing facilities that make up the 
National Science Foundation (NSF) Metacenter. Along 
with its sister sites in San Diego, Pittsburgh, and 
Ithaca, New York, the NCSA provides a high-perfor- 
mance computing and communications resource for a 
worldwide research clien- 
tele. Primarily NSF fund- 
ed, the NCSA also re- 
ceives financial support 
from the university and 
industrial partners. 

“We're a national site 
that’s embedded into a 
university,” says Donna 
Cox, NCSA associate 
director, “so not only do 
we provide a facility for 
researchers nationally, 
but we are a regional re- 
source for our faculty and 
university.” 

According to Cox, each 
of the centers indepen- 
dently has very fast 
supercomputers and 
unique resources for 
visualizations, which cur- 
rently are being linked via 
a high-speed network. “So, a visiting scientist might be 
closer to Cornell or Pittsburgh and decide to run a sim- 
ulation there, and then have it visualized in Urbana- 
Champaign, Illinois.” The objective of such a configura- 
tion, she adds, is to “work with all of the centers to pro- 
vide visualization [technology] and strengthen it across 
the entire gamut of services, from consulting to the re- 
search and development that we are well-known for.” 

The scope of the projects for which the NCSA has 
earned its reputation can be imagined by considering 
some of the displays by NCSA researchers at SIG- 
GRAPH ’92. “Virtual Molecular Reality,” “Interactive 
Visualization of CT Data of a Dog Heart,” and 
“Interactive Imaging of Atomic Surfaces” represent but 
a few of the Center’s contributions to the annual com- 
puter graphics exposition. 

In addition to the resident and visiting scientists tak- 
ing advantage of the NCSA’s resources, computer 
artists play a role as well, “working hand in hand with 
the scientists to come up with ways of showing data,” 
says Cox. 

“We also have people here who are involved with 


Courtesy of Donna Cox and Robert Patterson, NCSA 


as the Internet. 
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UNIVERSITY OF ILLINOIS—URBANA/CHAMPAIGN 


A visualization study of inbound networking traffic—meas- 
ured in billions of bytes on the T1 backbone of the NSFNET, the 
communications network of the National Science Foundation— 
depicts the traffic range from zero to 100 billion bytes in purple 
to white, respectively. The NSFNET backbone and regional net- 
works comprise a major component of the developing National 
Research and Education Network, more commonly referred to 


consideration in such an environment is “that we all 
work together to make sure there’s a level of 
compatibility. At some point or another in everybody’s 
work, you need resources that somebody else has, so 
we make sure we have an open dialog going.” 


Grand Challenges research,” she adds, referring to the 
US presidential directive that a certain amount of 
money be devoted to “grand challenge” endeavors, such 
as the Human Genome project or environmental 
research. 

According to Cox, the NCSA provides “the entire 
gamut for research and development for visualization, 
from the low-end tools all the way up to production 
visualization. And from production visualization, the 
high-end stuff, we’ve devel- 
oped representational tech- 
niques that filter back down 
to the [low-end] tools.” For 
example, Cox herself proto- 
typed a color editor that she 
says became very popular 
with scientists because of its 
simplicity. Consequently, the 
color editor, along with other 
capabilities developed 
through specific prototyping 
projects, has been embedded 
into public domain software 
tools that can be downloaded 
onto Silicon Graphics or 
Macintosh machines. 

One of Cox’s current proj- 
ects, a “Network Visual- 
ization Study,” which she 
developed with NCSA ani- 
mator Robert Patterson, is 
an animation depicting traf- 
fic and growth of international communication net- 
works to visualize how people communicate with each 
other using their computer systems. “It’s a virtual rep- 
resentation, not a physical representation,” she says, 
“because sometimes [computer communications net- 
works] might involve cable, fiber, telephone wires, or a 
satellite. So it really is showing the connections of how 
people talk to one another, not necessarily how they are 
physically hooked together.” She notes that the 
amount of information being disseminated via this 
“amazing subculture” of electronic mail, news groups, 
and data transfer “ranges from zero to 100 billion bytes 
of data per day for each connection.” The next phase of 
this visualization endeavor, says Cox, is the develop- 
ment of an interactive tool that will serve as an on-line 
vehicle for researchers to moderate various activity on 
the network. 

The NCSA’s status as part of the national Meta- 
center, says Cox, has provided the facility with “the lux- 
ury to bring together all sorts of talent to realize the 
computer graphics side to the actual visualization of 
computational science.” 
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he hardware arsenal of the Computer Graphics 
Center at the University of Cincinnati—which is 
administrated through the College of Design, Architec- 


ture, Art, and Planning 
(DAAP)—includes Sun Sparc- 
stations and SGI graphics 
workstations, PCs, Macin- 
toshes, and various peripher- 
als, such as 2D and 3D digitiz- 
ers, scanners, and a laserdisc 
system. The equipment is 
divided among the facility’s 
three components: the 
Advanced Visualization Labo- 
ratory (AVL), the Computer 
Graphics Instructional Studios, 
and the Electronic Media 
Studio. To facilitate a “synergy” 
among the various interests, all 
of the computing equipment is 
linked via Ethernet. 

Separating the Center into 
distinct sections provides the 
best means for meeting the 
needs of a diverse user pop- 
ulation, says director Kevin 
Reagh. For example, the AVL 
is “a place where university 
researchers have access to so- 
phisticated graphics equipment 
and high levels of technical 
support.” Exclusively dedicated 
to “high-end” projects, AVL is 
restricted primarily to faculty 
who have received grants for 
computer visualization and 
graduate assistants in 
advanced computer graphics 
research. 

The computer graphics 
instructional studios comprise 
an area reserved for under- 
eraduate and graduate instruc- 
tion and are configured to 
accommodate scheduling by 
individual classes. Partitioned 
within this section is an area 
used by faculty, adjunct faculty, 
and graduate teaching associ- 
ates for instructional develop- 
ment. 

Scanning, digitizing, laser- 
disc recording, and other re- 
search/instructional support 
activities take place in the elec- 
tronic media studio. 

Also, various additional re- 
sources are provided through 
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The Computer Graphics Center of the Univ. of Cincinnati 
Spawns such creations as these (top to bottom) by Beth 
Thomas, Leeanne Schmidt, and Michael Toth. 
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satellite components, such as an instructional presenta- 
tion room, in which workstations are hooked into pro- 
jection systems, and an industrial shop with a three- 


axis milling machine, “so stu- 
dents using our 3D digitizer 
can actually digitize 3D mod- 
els or build them virtually 
using CAD software and out- 
put them as 3D models,” says 
Reagh. 

Realizing the potential 
implications the Center’s 
state-of-the-art resources have 
on programs outside of the 
DAAP, says Reagh, the uni- 
versity has established an 
interdisciplinary computer 
graphics curriculum compris- 
ing courses covering the basics 
of the technology. 

For example, “Computer 
Graphics Fundamentals,” 
which is taught through the 
School of Design, not only ful- 
fills the computer graphics 
requirement for students in 
industrial, graphic, and fash- 
ion design programs, but also 
serves as an elective for stu- 
dents in the School of Fine 
Arts. Another School of Design 
course, “Introduction to 3D 
Computer Graphics,” provides 
a “perfect prerequisite for a 
‘CAD in Architecture’ course 
taught in the School of 
Architecture,” says Reagh. 

The new interdisciplinary 
studies program relies on a 
joint faculty made up of staff 
from the various schools who 
meet to talk about their stu- 
dents’ needs. “Then we devel- 
op a course, based on the over- 
lap, that will be cross-listed in 
the college-wide interdisciphi- 
nary area.” In addition, says 
Reagh, “We are going to devel- 
op a computer visualization 
certificate that can be 
attached like an add-on mod- 
ule to an existing degree pro- 
gram. So, for example, you'll 
have an architecture graduate 
with a certificate in computer 
visualization who can then go 
to a firm and be a visualiza- 
tion expert.” 
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ne of our fortes is working with researchers who 

have no past experience using computers for vi- 
sualization work,” explains Marie Greene, director of 
the Graphics and Visual Imaging Laboratory at the 
University of California at Riverside. “We've gone out 
and touched researchers in 
many different fields who 
were almost computer-phobic 
and built them up to the point 
where they've become hooked 
on the high-end tools.” 

This differentiates the 
Graphics and Visual Imaging 
Lab from other university- 
based centers, says Greene, in 
that the latter often serve as 
resources primarily for people 
familiar with the technology. 
“Whereas they say ‘OK, you 
come to us if you need visual- 
ization tools,’ in many cases 
we've gone out and sort of 
hand-held new disciplines into 
visualizations.” 

This approach has led to 
ground-breaking techniques in 
fields such as botany and 
nematology (a branch of zo- 
ology dealing with a specific 
type of worms). For example, 
with software developed in the 
lab, university botanists have 
been able to replace what had been a cumbersome 
method of imaging plant organs—hand digitizing 
micrograph sections into the computer for an approxi- 
mate model—with sophisticated volume visualization 
methods using direct network links from microscopes. 
In addition, in what is believed to be the first ap- 
plication of visualization to nematology, researchers 
have gained valuable insight into the invasion of plant 
roots by microscopic parasitic worms. 

The laboratory does not limit itself to the more eso- 
teric applications of computer visualization. In fact, 
biochemistry research—particularly X-ray crystallogra- 
phy—is a mainstay of the lab’s activities (the lab began 
as part of the Biochemistry Department). “One inter- 
esting project we are working on now,” says Greene, “is 
molecular modeling of proteins that are crystallized in 
space on shuttle flights.” Subsequent 3D recon- 
structions have allowed researchers to identify critical 
structural aspects of the molecules. 


Data courtesy of Alexander McPherson. 
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The Satellite Tobacco Mosaic Virus (STMV) image, 
derived from a space-grown crystal by researchers 
at the Graphics and Visual Imaging Laboratory at the 
University of California at Riverside, represents a 
computer visualization that has increased scientists’ 
understanding of molecular assemblies. 


An environmental application, developed through 
the Biology Department, that has potentially far-reach- 
ing consequences is the use of image processing and 
visualization to map and create 3D walkthroughs of a 
local wildlife reserve. “This project is a multimedia 
environmental information 
system that focuses on the 
plant and animal life in 
Southern California,” says 
Greene. “It visualizes biolog- 
ical diversity using multime- 
dia to its fullest,” by combin- 
ing maps, photographs, 
sounds, motion video, and 
text to create a virtual envi- 
ronment. The package, 
which is currently in use in 
several California schools, 
allows the students to 
“walk” through the forests of 
the reserve to see the ani- 
mals. By clicking on the ani- 
mals, they can get species 
information and hear the 
sounds of each animal. 

To cover costs, the labora- 
tory relies on various 
sources. “We don’t have 
direct funds available from 
the university to support our 
facility, so we’re supported 
by combined grant funds. 
Several departments will put in a bulk amount of 
money, which we use to upgrade the equipment or to 
cover overhead costs.” Users from these departments 
become “club members,” which allows them privileges 
of open lab use. For faculty researchers and graduate 
students needing just “a few hours here and there,” the 
lab operates on a charge-back system. The laboratory 
resources currently include Silicon Graphics Power 
Series and Evans & Sutherland workstations linked to 
campus computing facilities and the San Diego 
Supercomputer Center via high-speed networks. 

According to Greene, facilities such as the Graphics 
and Visual Imaging Laboratory not only have an 
impact on the researchers pursuing projects there, but 
also on the visualization industry as a whole. “Through 
our work, were continually modifying or requesting 
vendors to modify software to visualize data in new 
ways. Feedback such as this leads to advancements in 
the entire field of visualization.” CGW 
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The low resolution and very 
few colors were a problem for 
me when | started [in] com- 
puter graphics,” says Abe. His 
image “1991” seems to rele- 
gate these problems to the 
past. 


4 


44 
F or driving human imagi- 
nation power,” says Abe, 
“math is a [big] help for me.” 
His creation “Communica- 
tion-Dawn” incorporates both 
full and sliced hyperbolic- 
paraboloid surfaces. 
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PORTFOLIO 


Sublime 
High-Tech 


he explosive imagery of Yoshi- 

yuki Abe does not result from a 
single, decisive burst of inspiration, 
but from significant effort and dis- 
cipline. The Tokyo-based advertis- 
ing photographer carefully shapes 
his images from “hyperbolic-parab- 
oloid surfaces” to which he applies 
a ray-tracing algorithm. The proc- 
ess can be excruciating. 

“Once I start to make an image,” 
explains Abe, “I have to make 100 
or 200 trial images nonstop, be- 
cause I must keep a clear concept 
until the image is completed. It 
takes some 10 hours to 100 hours. I 
always fall into a very deep sleep 
after creation.” 

Further testimony to Abe’s level 
of commitment to his art lies in the 
fact that he has not only written 
his own ray-tracing software but 
works with a frame buffer and a 
’°186-based computer he built for 
himself. The former photographic 
engineering student does admit, 
however, to having more recently 
purchased a ’486-based, AT-com- — 
patible machine.—Gary Pfitzer 
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Because | don’t want to 
make real (1 mean, ‘real on 
Earth’) images,” Abe states, 
“| freely use as many lights 
as | want—at least three, 
sometimes 30 or more light 
sources.” The luminous 
quality of Abe’s images, 
such as with “Legend Ill,” is 
distinctive. 
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PORTFOLIO 


Where Math 
Meets Art 


I one person’s mathematics an- 
other person’s art? For research 
scientist Clifford Pickover, who has 
published hundreds of papers—and 
a number of books—on mathemat- 
ics and beauty, the answer to this 
question is an enthusiastic “yes.” 
His latest book of mathematical 
curiosities, Mazes for the Mind: 
Computers and the Unexpected (St. 
Martin’s Press, NY), is due to be 
published this month. 

Pickover allows that not every- 
one shares his point of view about 
mathematics and art. “There are 
people,” states Pickover, “who say 
that if the driving force [behind 
mathematically derived imagery] is 
a formula, then there’s not enough 
of a human touch and, thus, it’s 
rather sterile. For that reason, they 
don’t consider it art.” 

Such differences of opinion 
aside, the “art” of Clifford Pickover 
evinces a wonderful sense of the 
intricacy and the diversity of math- 
ematics harnessed to a visual medi- 
um.—GP 
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Hatley” is based ona 
numerical method for finding 
the roots of a formula, ac- 
cording to Pickover. “When 
that method is represented 
visually,” he adds, “you can 
see where it behaves tamely 
[the larger, purple regions] 
and where it behaves chaoti- 
cally [the star-shaped 
areas].” 


White mathematics estab- 
lishes the basic form of an 
image such as “Glynn,” 
Pickover himself chose the 
color scheme. “The act of col- 
oring is a little bit like stain- 
ing wood grain,” he says. 
“The features are there some- 
where, but until you apply the 
stain, they’re not brought out 
to the human eye.” 
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For “Screw,” as with all of 
the images on these pages, 
Pickover used software of his 
own creation. His hardware 
platforms included the IBM 
RISC System/6000 and 3090 
machines. 
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An image named “Klein 
Bottle”? Pickover explains: 
“A Klein bottle is an object 
that goes back into itself, so it 
has no separate outside or 
inside. It’s a definite type of 
surface that topologists are 
interested in.” For this 
image, Pickover used three 
equations to help him position 
each of the spheres that make 
up the three-dimensional 
object. 


63 


Don't become the missing link between the past and the future. 


Today, with new technologies challenging you on every level you need 


the "know-how" to make the intelligent prepress decision. 


ELECTRONIC PUBLISHING SEMINAR 


If you are still using direct input phototypesetters, or older front end systems with CRT or even 2nd 


generation typesetters — this seminar is for you. Over the next year or two you will probably phase into 
PostScript output and desktop approaches. You will face hundreds of permutations of input, output and 
other components and software. The cost of these decisions will be well over $50,000. The time to see and 


evaluate them will be extensive. 


This seminar will describe the alterna- 
tives, review the vendors, and provide 
enough data to help you decide on your 
production approach now and in the 
future. 


Registrants will receive detailed compar- 
ison charts of the front end systems and 
other relevant information. The 

session will be presented by Frank 
Romano, Editor-in-Chief of Electronic 
Publishing /'TypeWorld and Color 
Publishing. Hear Frank tell you the rest 
of the story with incisive comments on 
vendors and objective comparisons of 
devices and systems. 


Give us one day and we'll give you an . 
entire industry on a platter. 


Thursday, December 3, 1992 
City University 
of New York 
33 West 42nd Street 
Graduate Center, 17th Floor 
New York City, NY 
8:30 am — 4:30 pm 


Fee: $185. (Includes registration, 
handouts, detailed comparison 
charts, lunch, breaks, and free 
six-month subscriptions to Color 
Publishing and Electronic 
Publishing) A 10% discount is 
available for additional regis- 
trants from the same organization. 


Refund Policy: 100% refund 
if registrant cancels 15 working 
days prior to seminar; 25% can- 
cellation fee incurred there- 
after. Registrants who fail to 
attend without notifying the 
Registrar are liable for entire 
fee. Substitutions are permissi- 
ble at any time. 


Early Bird discount: Register 
by November 11, 1992 and take 
10% off. 


Please send payment along 
with registration form by 
November 18, 1992 to: 


Electronic Publishing Seminar 
One Technology Park Drive 
P.O. Box 987 
Westford, MA 01886 
Attn: Sharon Chin 
(or register by calling 
508-392-2176 or 
fax 508-692-7806) 


NOW! 


Register now for this important event! 


Avoiding just 
one pitfall 
will justify 

this seminar. — 

Invest $185.00 

now to get the 

information 
you need to 
make the 
right decision 


Electronic Publishing Seminar 


Name: 

Title: 

Company/Division: 

Street: 

City, State, ZIP: 

Telephone: Fax: 

Check Enclosed 
_ Amex ___ ~—Visa 
Credit Card Number 
Expiration Date 


Method of Payment: 


Mastercard 


Signature (required) 


CIRCLE 25 ON INFORMATION CARD 


AEC 


AEC/CAD Moves Outside 


Landscape architects look to specialized software 
to reap the benefits of traditional CAD 


front yard of a private residence 

to an 18-hole golf course in a 
resort community to a supermarket 
parking lot, the phrase “landscape 
architecture” refers to just about 
anything outside of a building or 
structure. 

Generally, the re- 
sponsibilities of a land- 
scape architect revolve 
around the development 
of a comprehensive site 
plan and design, includ- 
ing specifications for such 
factors as topography, 
hills, grades, planting, 
irrigation, walkways, and 
parking. (The more “invis- 
ible” outdoor aspects of a 
project, such as sewers, 
underground and over- 
head utilities, and ease- 
ments, typically are con- 
sidered to be the province 
of civil engineers.) 

With an application 
base of such breadth, one 
would expect an on- 
slaught of AEC/CAD ven- 
dors scurrying to estab- 
lish their position in the 
market. Such an assump- 
tion, however, is unfound- 
ed, as currently there are 
only a handful of auto- 
mated design products 
geared specifically toward 


ke rom a simple rock garden in the 


Diana Phillips Mahoney is an asso- 
ciate editor of Computer Graphics 
World. She was assisted in her 
research by Curtis Charles and 
Karen Brown of Karisse Designers, 
a Washington, DC-based architec- 
tural and landscape design firm. 


Data courtesy of Elite Landscape Design , Bakersfield, CA 
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By Diana Phillips Mahoney 


the landscape architecture trade. 
This lack of attention is partic- 
ularly surprising, considering how 
amenable the tasks of a landscape 
architect are to automation. The 
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A landscape layout (above) and rendering (below) of the 
National Orange Show Satellite Wagering Facility in San 
Bernardino, California, depicts the site planning capabilities 
provided by Intergraph’s Microstation-based Landscape 
Designware. 


design and drafting of site and 
planting plans require, for instance, 
significant repetition, because 
images such as trees, curbing, and 
walkways occur frequently through- 
out a drawing. Image manipulation, 
resulting from client edits and 
subsequent redesigns, also con- 
sumes much of a land- 
scape architect’s time, as 
do ongoing analyses of 
such data as slope, eleva- 
tion, and water flow to 
meet aesthetic, geograph- 
ic, and legislative objec- 
tives. In addition, map 
overlays, site volume cal- 
culations, cost estima- 
tions, coordinate geome- 
try (for road alignments, 
for example), vegetation 
growth approximation, 
irrigation design, and la- 
beling constitute other po- 
tentially CAD-friendly 
tasks. 

Realizing the advan- 
tages that AEC/CAD could 
bring to his landscape 
architecture business, Mi- 
chael Verson of Knoxville, 
Tennessee-based Verson 
and Associates adopted 
the technology six years 
ago by purchasing Land- 
cadd, an Autocad-based 
software program from 
Landcadd International 
(Franktown, CQO). 

Claiming to be one of 
the earliest adopters of 
CAD for landscape archi- 
tecture and one of the first 
in the US to use Land- 
cadd, Verson chose the 
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Data courtesy of California Financing Authority, Sacramento 


package “because I knew Autocad 
was a program that would grow 
with me.” And it has, he says, 
whether it be for use in land plan- 
ning activities for parks and recre- 
ation projects, site planning work 
for institutions (college campuses 
and hospitals, for example), or 
designing rooftop gardens. 

The core of Landcadd is its “Site 
Planning and Landscape Design” 
module, which allows users to exe- 
cute all phases of site planning and 
design. The application includes 
designs for roofs, parking lots, 
roads, walks, and walls, and more 
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can result in some pretty impres- 
sive 3D presentations. At the Elite 
Landscape Design Company in 
Bakersfield, California, designers 
import video views of a proposed 
site into Videocad from Mathe- 
matica (Lakeland, FL). With Au- 
toshade capabilities (accessible 
through Videocad’s ADI driver), 
they render traced-over video 
images that have been merged with 
conceptual designs developed in 


“blows away” his clients, “because, 
generally speaking, they're not used 
to seeing 3D trees [on plans]. But 
they like it. They can pick up on 
things a lot easier. They'll say, ‘Oh, 
I understand what you're talking 
about now,’ and that’s a definite 
bonus.” 

Citing the similarities between 
Softdesk’s product—which also con- 
sists of several independent mod- 
ules—and Landcadd, Collins re- 
ports that, at the time he was re- 
searching his purchase decision, “It 
was pretty much a toss-up between 
the two. I decided to go with 


A video-captured image imported into Videocad serves as the backdrop to a conceptual design created in Autocad (left). By 
adding Landcadd to the mix, the designers show the impact that landscaping will have on the structure (right). 


than 800 symbols—available in 
plan, elevation, and 3D views— 
including those for sports facilities, 
playground equipment, lighting fix- 
tures, utility lines, ground cover, 
shrubs, trees, people, and cars. 

Other Landcadd modules include 
a construction detailer, a digital ter- 
rain modeler, a data analysis tool, a 
plant database and growth simula- 
tor, an irrigation design tool, a site 
volume calculator, a plan and pro- 
file generator, and a cost estimator. 
Each of the modules is independent 
from the others so that users can 
purchase only those pieces appro- 
priate to their needs. 

From Verson’s perspective, 
Landcadd’s only deficiency is its 
inability to generate realistic 3D 
images. “Wireframes and shading 
stuff is OK, but then you have to 
switch over to other packages. I’d 
like to have one package that would 
carry all of the way through [the de- 
sign and rendering process].” 

A willingness to incorporate 
other programs, on the other hand, 
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Landcadd. Another company, the 
Lombard North Group of Victoria, 
British Columbia, combined the 
digital terrain modeling capabilities 
of Landceadd with Autodesk’s 3D 
Studio and Animator Pro to design 
a photo-realistic fly-through of a 
waterfront park in Kelowana, 
British Columbia. According to 
many users, however, such ambi- 
tious projects as these tend to be 
exceptions to the rule. Impending 
deadlines, long learning curves, and 
added expense preclude, for the 
most part, such extravagance. 

Nevertheless, most CAD-reliant 
landscape architects, such as Peter 
Collins, president of Digital Site 
Planning of North Bay, Ontario, 
appreciate the advantages that 
less-flashy applications of the tech- 
nology afford them. 

According to Collins, the use of 
3D imagery in his site plans— 
which he creates in the landscape 
module of the Autocad-based 
Landscape Designer Series from 
Softdesk (Henniker, NH)—at first 


Softdesk because a lot of the ar- 
chitects and engineers I work with 
use Softdesk.” 

This reasoning represents a sig- 
nificant consideration for landscape 
architects because these profession- 
als typically work as subcontractors 
to architects and often in conjunc- 
tion with civil engineers. Therefore, 
the ability to pass documents easily 
among the various interests is cru- 
cial to reaping CAD’s potential 
time- and cost-efficiency benefits— 
particularly as the tasks delegated 
to each discipline begin to overlap. 
(For example, an architect may not 
only design a building but decide to 
put it on a site and layout where all 
of the drives and parking areas will 
go—functions that typically fall into 
a landscape architect’s realm of 
responsibility. And, while in some 
cases the formal site plan is the 
responsibility of the landscape 
architect, some cities require that 
the documentation be prepared and 
“stamped” by a civil engineer.) 

Fortunately, with the advent of 
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data translation programs, soft- 
ware compatibility usually repre- 
sents less of an obstacle than it 
might have five or six years ago. 
According to landscape architect 
and self-proclaimed Macintosh 
evangelist James Santiago, presi- 
dent of Santiago and Associates of 
Ft. Lauderdale, Florida, “A lot of 
clients will give me Autocad DXF 
files. We take those files and port 
them into Powerdraw [a Mac-based 
2D CADD program from Engi- 
neered Software of Greensboro, 
North Carolina] with the translator 
and draw in that.” This process, 
says Santiago, “works very well. It’s 
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scanner, I scanned in reductions of 
the work and traced it as a layer 
when that kind of program became 
available.” Despite the extra work 
at the time, Santiago’s commitment 
to the Macintosh as a design tool 
never faltered. “I even sold systems 
for a while. I figured that if I could 
make clients into ‘Mac people, I had 
my file and that would cut hours off 
a project—maybe 30 hours off a 20- 
acre shopping center.” 

Choosing the Mac over the MS- 


Developing the site plan and design for this golf course involved implementing 
several modules of Softdesk’s Landscape Designer Series. 


only with about one in 20 files that 
we may have a little problem, but 
it’s never a problem that stops us; 
it’s usually one that just takes an 
extra step.” 

One annoying glitch, says San- 
tiago, is that some files are just too 
big. “Intergraph can make some 
incredibly big files that can’t even 
come over on a disc. So we have to 
get the client to take it to Micro- 
station, create a DXF file, go from 
there to Autocad, then from Auto- 
cad to us.” Inevitably, the resulting 
file will be a stripped-down version 
of the original. 

However, even this beats the pre- 
DXF translation days when, says 
Santiago, “Everybody was using 
Autocad, so I was tracing all of my 
clients’ base data into the com- 
puter. At first I was manually re- 
producing it; then when I got a 
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DOS platform was an instinctive 
decision, says Santiago, based on 
the hand-to-eye flexibility provided 
by the former. “Although it’s still 
not the same as drawing manually, 
the Mac programs—we started 
with the first Mac, graduating from 
MacDraw and MacPaint to Mac- 
Draft to Powerdraw—come closer 
to any DOS-world CAD package.” 
He adds: “Anybody can do generic 
drawing lines. It’s how well you 
implement the interface that lets 
you put objects on the screen and 
alter them that’s important.” 
Although Powercad is not a land- 
scape design package per se, 
Santiago relies on it (and especially 
its landscape library extension, 
which provides symbols that can be 
used in either elevation or plan 
view) “for all of our projects: schools, 
churches, public buildings, court- 


houses, and so forth.” 

In addition, Santiago contends 
that a separate landscape package 
is unnecessary, particularly con- 
sidering the “large-scale” nature of 
his company’s work. “We probably 
have more in common with ar- 
chitects who design large buildings 
than does the architect designing a 
single-family home, because the 
first guy does repetitive work on 
every floor, or derives one floor from 
the next. With the little guy, every- 
thing is unique. In [commercial] 
landscape projects, we draw a lot of 
circles on the screen and name 
them, but they don’t look different 
from the next.” 

Typically, in the name of expe- 
diency, the images in Santiago’s 
landscape/irrigation plans are 
intentionally simplistic (trees are 
shown by circles with an X in the 
center—a common representation 
in the field), but he will use more 
sophisticated pictures in presenting 
ideas. “We do a lot of color plan 
work for presentation to the city 
council, for example. Sometimes 
we've gone nuts, like somebody has 
sat down and drawn a very elabo- 
rate tree that might contain 200 el- 
ements. Drawing a thing like 
that—even if you’re using the fast- 
est machine in the office, with the 
color turned off—can take hours 
longer than it took to lay down all 
the trees as circles in the first 
place.” 

Beyond the initial drawing time, 
adds Santiago, using such illustra- 
tive drawings is not practical with 
landscape plans because such docu- 
ments may require the placement of 
hundreds of trees. “To redraw a 
whole sheet every time you make a 
move across a page—unless you're 
running a Mac Quadra 950 or some- 
thing—is highly uneconomical. 

“So, for a city council presen- 
tation, we might take the landscape 
plan, overlay another layer that has 
our illustrative tree where the cir- 
cles are, and make a pretty picture 
for them to see,” says Santiago. 

Ultimately, whether it’s used to 
spice up a proposal demonstration 
or to streamline various aspects of 
project development, computer- 
aided landscape design will no 
doubt play an important role in cat- 
apulting AEC/CAD technology into 
the limelight or, more accurately, 
into the sunlight. CGW 
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More Than Just Monkey Business 


A Chicago-based sculptor uses computer graphics to introduce 
advanced technology to the centuries-old craft of stone carving 


ccuse Walter Arnold of “mon- 

keying around” on one of his 

latest jobs and the Chicago- 
based businessman can hardly 
protest, particularly because ev- 
idence of such is cast in stone for 
all the world to see. Fortunately, 
Arnold’s client—the Chicago 
Park District—expected 
nothing less when it 
commissioned him to 
design and sculpt the 
north and south portals 
of the Lincoln Park Zoo’s 
primate house. 

So, using various com- 
puter-aided design (CAD) 
tools in conjunction with 
his skills in the centuries- 
old craft of stone carving, 
Arnold—whose_ back- 
ground includes an ap- 
prenticeship with master 
carvers in the marble stu- 
dios of Pietrasanta, Italy, 
and a five-year stint at 
the National Cathedral in 
Washington, DC—pro- 
duced four sculptures of 
our evolutionary prede- 
cessors, one for both the 
left and right sides of each 
entrance. 

As one of a handful of 
contenders for the zoo 
project, Arnold relied 
heavily on his ’486 PC 
and a variety of software 
programs to land and exe- 
cute the job, including, 
initially, Upfront, the con- 
ceptual 3D design tool 


Diana Phillips Mahoney is an asso- 
ciate editor of Computer Graphics 
World. 
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from Alias (Toronto). “One of the 
things I like about Upfront is that 
it’s a surface modeler—building 
with shaded surfaces instead of 
wireframe—and it’s very freeform, 


A conceptional plan of the stone entryway to the Lincoln Park 
Z00’s primate house (above), created with Alias Upfront, helped 
Stone carver Walter Arnold visualize his design, the fruition of 
which is the installed stone (below). 


so I can sketch ideas, then change 
them as necessary to get the rela- 
tions and dimensions that I need. It 
works very quickly and easily.” 

In the proposal-development 
phase of the project, Upfront pro- 
vided an immediate pay-off, says 
Arnold. Explaining that this stage 
required the development 
of working drawings based 
on site measurements pro- 
vided by the architect on 
the project, Arnold notes 
that, “Using Upfront, I 
realized that some of the 
architect's measurements 
didn’t line up. So I gave 
him my Upfront drawings 
and showed him the 
things that needed to be 
changed.” Catching these 
discrepancies at such an 
early stage prevented 
quite a bit of potential 
agegravation—as well as 
significant added expense 
—down the line, as the 
upshot of the faulty meas- 
urements would have 
been incorrect stone 
specifications. 

Ironically, the architect 
distributed Arnold’s draw- 
ing to all of the bidders as 
the updated site plan. “In 
a way, says Arnold, “this 
was to my advantage, be- 
cause the others probably 
would not have caught 
some of the complexities 
that I was able to realize 
with Upfront and, thus, 
would have come in with 
lower bids.” However, he 
adds, “It did also mean 
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that I was helping out people who 
were bidding against me.” Ul- 
timately, the benefits outweighed 
the irony, as Arnold got the job. 

Next, Arnold translated his Up- 
front drawings into Autocad to pre- 
pare dimensioned shop drawings 
for the stone mill. The craftsman 
especially appreciates the efficiency 
of computer graphics at this stage. 
Because the mill saws the stone 
sections to size, improper measure- 
ments can be costly. 

With the stone pieces ordered, 
Arnold set to work on the monkeys, 
first creating, by hand, a rough 
sketch, then a number of detail 
drawings and a scaled model. “The 
curators wanted some changes in 
body proportions, so I scanned the 
various drawings into Photofinish 
[ZSoft Corp.; Marietta, GA] and 
combined specific parts of them, be- 
cause I had drawn a face that was 
right on one drawing and a body on 
another, and so forth.” Arnold also 
created a mirror image of the 
amended drawing for the opposite 
side of each portal. 

In addition to the primate fig- 
ures, the stone entryway was to 
include carved lettering, for which 
Arnold created both scaled and 
full-sized layouts using CorelDraw 


APPLICATIONS 


from Corel Systems (Ottawa, 
Ontario, Canada). Ultimately, he 
would lay the full-sized letters over 
the stone, with carbon paper in be- 
tween, and trace the figures to 
provide an outline for carving. 
Prior to proceeding, however, he 
needed the client to approve the 
layout. Because he doesn’t have a 
plotter, Arnold taped together 
printouts of the full-sized letters to 
create a paste-up and provided the 
resulting five-foot-long panel for 
client review. 

Unfortunately, he recounts, 
“After the layout had been ap- 
proved, the donor changed his mind 
at the last minute. Instead of the 
‘Brach Primate House, he wanted 
the entrance to be called the ‘Helen 
Brach Primate House,’ which 
meant going back to the original 
layout in CorelDraw and revising 
it, getting all of the spacing correct, 
and so forth.” 

Next, with the client’s stamp of 
approval on all aspects of the de- 
sign, Arnold put down the tools and 
technology of the present in favor of 
those of the past and cast his com- 


FEA Protects Fine Art 


By Laureen Belleville 


hen a precious work of art is 

loaned out and transported 
from a museum to an exhibition, its 
very existence is put on the line. 
Vibration, impact, variations in 
temperature and relative humidity, 
and other environmental factors 
induce stresses throughout a paint- 
ing that can lead to its destruction. 
Therefore, before a painted piece 
gets a travel pass, museum officials 
must assess the potential risks and 
determine safe packing and trans- 
port procedures. 

To ascertain with greater accuracy 
the impact of various stressors, spe- 
cialists at the Smithsonian Insti- 
tution’s Conservation Analytical 
Laboratory (CAL) in Washington, 


Laureen Belleville is an associate editor of 
Computer Graphics World. 
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DC, have replaced traditional stress 
analysis methods with computer- 
aided finite element analysis. 

Over the last four or five decades, 
chemistry has been the main scien- 
tific discipline used to identify the 
degradation processes in fine art 
paintings. That is, until 
Marion Mecklenburg 
took over the reins of the 
materials testing pro- 
gram at CAL. Mecklen- 
burg, who is also a fellow 
in the department of 
materials science and 
engineering at Johns 
Hopkins University, be- 
lieves that, while chem- 
istry definitely plays an 
important role, “the 
physics or mechanics [of 
a painting] are every bit 
as important because 
that explains how it 
responds to the outside 
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puter-generated designs in stone. 

The Lincoln Park Zoo assign- 
ment represents just one example 
from Arnold’s extensive, eclectic 
repertoire of CAD-assisted stone 
carving projects. Other projects 
include the creation of custom fire- 
places and ornamental reliefs for 
building exteriors. 

In addition to the computer 
tools he used to design the portals 
for the zoo’s primate house, the 
two-year CAD veteran relies on a 
number of software programs to 
satisfy the varying design needs of 
specific projects and is constantly 
experimenting with new packages. 

Admitting that his trial-and- 
error approach in this realm has 
led to “an accumulation of expen- 
sive software that ends up sitting 
on the shelf and countless hours 
exploring dead ends and back al- 
leys,” Arnold justifies his adven- 
tures. “I have found the cost in 
hours and dollars to be worth it in 
long-term productivity,” he says. 
“A single photo-realistic presenta- 
tion drawing can make the differ- 
ence, helping a client proceed with 
a project. And a single dimension- 
al error uncovered in a 3D model 
can save many hours and wasted 
stone.” CGW 


environment.” 

The group at CAL has tested var- 
ious oil paints, rabbit skin glues, 
various gesso mixtures, and linen 
textiles and has developed a com- 
prehensive picture of their mechan- 
ical properties. “That’s nice,” com- 
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|30" X 40” PAINTING, CHILLED FROM 23 C TO -3 C AT Sx RH. 


Principal stress contours in the FEA model of a 
canvas-supported oil painting are shown in an 
ANSYS post-processing graphics display. 
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ments Mecklenburg, “but how does 
an object respond when it is made 
up of a composite of all these fabrics 
and glues and paints?” To answer 
his question, Mecklenburg turned 
to computer-aided finite element 
analysis (FEA). 

Using Ansys software from 
Swanson Analysis Systems (Hous- 
ton, PA), Mecklenburg’s team 
learned how to incorporate the 
mechanical properties into the sys- 
tem to develop a real-world model. 
“The amount of information that 
has to go into and come out of the 
problem is astronomical,” says 
Mecklenburg. “But,” he continues, 
“these are some of the first really 
accurate predictive models for poly- 
meric structures subjected to 
changes in temperature and rela- 
tive humidity.” 

Wooden panel paintings (espe- 
cially those with pre-existing 
cracks) are some of the most fragile 
pieces Mecklenburg has to consider. 
But, by knowing the basic geometry 
and material composition of such a 
piece, the CAL team can model it 
pretty completely using FEA and 
can determine what the upper 
bounds of safety are. 


Conventional Methods Questioned 
The FEA system has also uncov- 
ered areas in which painting con- 
servators were just plain wrong. 
For example, one traditional way of 
treating a painting is to add a layer 
to the back of it to, supposedly, 
strengthen it. Certain paintings 
have a rabbit-skin glue layer that 
the FEA system has determined to 
be one of the more damaging 
aspects when subjected to radical 
changes in relative humidity. 
“Traditionally,” says Mecklenburg, 
“they had used that same kind of 
glue to glue second fabrics to the 
back of a painting. It turns out that 
you are compounding the problem.” 
Buoyed by their success with 
paintings, the CAL team has begun 
transferring the technology to other 
areas including photographs, mas- 
terpieces of furniture, and major 
pieces of sculpture. Mecklenburg is 
also interested in bringing his 
model to non-museum areas, such 
as integrated circuits and aircraft 
bondings. Indeed, Mecklenburg’s 
model may some day help provide 
safe transport for the people trans- 
porting the paintings. CGW 
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GIS Takes to the Road 


t may not offer the excitement of a 

blockbuster movie, but the recent 
“film” capturing Michigan’s 10,000- 
mile highway network represents a 
milestone nonetheless. In an effort 
to transform the state’s photolog of 
its roads into an entirely computer- 
based system, the Michigan Depart- 
ment of Transportation (DOT) has 
begun converting to videodisc the 
more than 2.5 million frames of 
35mm film it has acquired thus far, 
linking the video inventory to a 
Geographic Information System 
(GIS). The project represents the 
first of its kind to be undertaken by 
a state DOT. 

The photolog library provides a 
medium for monitoring pavement 
conditions, analyzing 
accidents, inspecting 
sites, and determining 
materials requirements 
for road repair and im- 
provement. In addition, 
the data contained with- 
in it—which is available 
to the public under the 
Freedom of Information 
Act—serves as a resource 
for litigation research in 
claims involving poor 
road conditions, says 
Tom Weiss, technical su- 
pervisor with the Michi- 
gan DOT Traffic and 
Safety Division’s Auto- 
mated Roadway Data 
Unit. “We get everybody 
in here but the judge,” he 
quips. 

Traditionally, without the ran- 
dom-access capabilities that are cur- 
rently provided by the GIS soft- 
ware—GisPlus from Caliper Corp. 
(Newton, MA)—users had been 
faced with a time-consuming, cum- 
bersome challenge in their search 
for image data. With the videodisc 
system, however, users can access 
information about any portion of 
road by pointing with the mouse to 
a spot of interest on a regional map 
on the computer screen, or by typ- 
ing the name or number of a route, 
milepost, or intersection. The seg- 
ment of road indicated by the user 
appears on the screen, along with 
summary data, such as the route 
name and location, pavement type, 
and milepost number. The viewer 


can “drive” forward or backward 
along the road. 

According to Weiss, the con- 
version process is still in its early 
phases. “We've still got a long way to 
go. This is very new, so we're still 
learning the ins and outs of the sys- 
tem.” Basically, the process involves 
obtaining—via two DOT vans that 
have been “roaming the streets” 
since 1973—the 35mm images, con- 
verting the film to videodisc 
(Modern Telecommunications Inc. of 
New York handles this), and using a 
Panasonic optical disc player/re- 
corder to link the videodisc and the 
software (which Caliper customized 
to the particular needs of the proj- 


ect) on the DOT’s ’486-based PC. 


Applying GIS capabilities to a video inventory of 
Michigan’s highway network lets users choose a seg- 
ment of road to “drive” along to monitor the road’s 
condition. 


Rather than the initial film-to- 
video conversion process, utilizing 
one of the new cameras that go 
directly to videodisc would seem to 
be a more expeditious option, but, 
says Weiss, “We haven’t found one 
that would meet our needs yet. One 
factor is [the cameras’] inability to 
identify small road signs using cur- 
rent TV technology.” Although this 
may seem a trivial point, he contin- 
ues, “Users access information via 
the signs. Also, the signs are impor- 
tant in accident analysis.” Weiss 
notes that, to suit the DOT’s pur- 
poses, the cameras would need to 
integrate HDTV technology. 

In general, says Weiss, the initial 
reactions to the DOT’s new, “very 
user-friendly” system have been 
rave reviews. —DPM 
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X Terminals on Networks 


PRODUCT GUIDE 


“Smart” graphics terminals are effective alternatives 
to workstations in many network applications 


speech with his vision for the 

MS Windows graphical envi- 
ronment for the 1990s: 
“to integrate network- 
ing pieces and allow 
access to existing da- 
tabases [on the net- 
work].” What the mo- 
gul from Microsoft 
failed to mention was 
this: X Windows and 
X terminals have beat 
him to it. 

X Windows, a net- 
work protocol con- 
ceived at MIT in the 
mid-1980s and nur- 
tured by the X Con- 
sortium, allows for a 
consistent graphical 
interface for net- 
worked machines, 
from Commodore A- 
migas to Cray super- 
computers. X termi- 
nals emerged as a low-cost way to 
take advantage of the X Windows 
environment. With some priced 
well below an MS Windows- 
equipped PC, X terminals act as the 
ultimate universal display devices, 
allowing users to simultaneously 
access applications on multiple 
hosts of mixed platforms on a net- 
work. For example, a financial ana- 
lyst who wants access to numbers 
while writing a report can call up 
Lotus 1-2-3 on an HP workstation 
and WordPerfect on a Sun Sparc- 
station, and have both applications 
appear in their own window simul- 
Bryan Hastings is a New England-based freelance 
writer. 


B ill Gates finished a recent 
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Ideal applications for X terminals include business graphics, office 
automation, and database management. 


taneously on an X terminal. 

X terminals are essentially work- 
stations stripped of their hard 
drives and floppy drives and much 
of their memory and processing 
power. Although they cannot oper- 
ate as stand-alone units, X termi- 
nals have considerable computing 
power and are streamlined for X 
Windows, often running the system 
better than a full workstation. 

Other advantages they offer are 
security—it’s difficult to steal data 
from a diskless system—and lower 
maintenance cost. Also, upgrading 
software is much faster and cheap- 
er on a network of X terminals than 
on a network of workstations; and 


most of the applications reside on 
one or a few host systems instead of 
on dozens or even hundreds of 
workstations, requir- 
ing less installation 
time and fewer li- 
censed copies of the 
software. X terminals 
also tend to have a 
lower rate of obso- 
lescence because they 
don’t have to keep up 
with the demands of 
newer, more powerful 
applications—they 
just need to run X 
Windows. 

The need to run all 
applications on the 
host has also been one 
of the X terminal’s 
prime disadvantages. 
Ethernet speeds are 
no match for a termi- 
nal’s bus speeds, and 
the increased host- 
terminal traffic adds an extra load 
to the network, all of which con- 
tributes to sluggish performance. 
Until recently, even the Windows 
Manager, which governs the “look 
and feel” of the terminal’s windows 
such as the cursor and the menu 
system, had to run on the host. (The 
X Windows System itself is invisible 
to the user.) Several years ago, how- 
ever, most manufacturers started to 
include the ability to run Windows 
Managers and other small applica- 
tions locally in the terminal. 

A typical low-end X terminal lists 
for less than $2000 and comes with 
a small (14- to 16-inch), 1024-by- 
768 monochrome monitor; a graph- 
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icS processor as its main processor; 
2M of RAM with limited expand- 
ability; and little or no ability to 
locally run “clients” (applications, in 
X terminology). Low-end X termi- 
nals are well-suited for several com- 
mercial uses (as opposed to high- 
tech applications like CAD) where 
many people need to access a limit- 
ed number of text-based applica- 
tions. Such an example are bank 
tellers, who need only to access a 
database of a client’s name and 
account information and perform 
simple transactions. 

At the high end, the X terminal 
starts to resemble a full-fledged 
workstation, sporting a large (19- 
inch or greater) color monitor dis- 
playing 1600-by-1200 or 1280-by- 
1024 pixels at 256 colors, fast CISC 
and RISC processors, from 4M to 
6M of RAM, and greater expand- 
ability. Many top-end terminals 
also have a greater capacity for run- 
ning local clients, such as Windows 
Managers, configuration programs, 
and a number of smaller, but useful 
programs such as clocks and calcu- 
lators. 

These X terminals list for as 
much as $6000 and are suitable for 
the technical (including CAD and 
science users) and the power com- 
mercial user. For example, a man- 
ager at the above-mentioned bank 
can use a high-end terminal, 
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hooked to the same network as the 
tellers, for a range of diverse activi- 
ties. He or she can check on what 
business the tellers are transacting 
at the moment, display a scanned 
image of a complaint letter from a 
customer, or create bar and pie 
charts showing the bank’s financial 
health over the past six months. 


X Features 

Late-model X terminals, especial- 
ly the high-end units, have a vari- 
ety of features. Tektronix and NCD, 
among others, offer X terminals 
with PEX (PHIGS Extensions to X) 
capabilities, which allow them to 
quickly manipulate 3D images. 
DEC, HP, and IBM tailor their X 
terminals to complement their 
workstations. IBM’s latest model, 
the Xstation 130, allows a connec- 
tion at the same time to two 
Ethernets or an Ethernet and a 
Token-Ring network, allowing for 
redundancy in case one of the local- 
area networks goes down. Visual 
includes an S-bus in its deluxe ter- 
minal to accommodate a card for 
any one of a variety of enhance- 
ments, such as a dual display, hard- 
ware decompression to enable 
JPEG video images to appear on 
the screen, and an adapter for an 
ISDN network. 

Other companies tout their soft- 
ware support. NCD, which has the 


greatest share of the X terminal 
market, offers a Windows Manager 
that incorporates features from 
both of the two most popular 
Windows Managers (Motif and 
Open Look), and a wide range of 
locally run GUIs. 

Two of the most important GUIs 
simplify the job of the network 
administrator, and allow the com- 
puter-shy user to adjust simple fea- 
tures such as screen background 
color, bell loudness, mouse speed, 
and screen saver. The administra- 
tor’s GUI allows him or her to 
change the networking parameters 
not only of the local terminal he or 
she is sitting in front of, but also of 
any X terminal in the network—a 
task normally done by editing a 
cryptic configuration text file on the 
host. Tektronix also emphasizes its 
software set, providing extensions 
for input devices used in process 
control and manufacturing automa- 
tion, such as trackballs, touch- 
screens, and bar-code readers. (X 
Windows was originally developed 
for the mouse.) 

The X terminal market is broad- 
ening its domain from the strictly 
technical to the wider commercial 
market. According to Jack Roberts 
of Dataquest, a San Jose, Cali- 
fornia-based market research firm, 
the current worldwide installed 
base of 175,000 units is expected to 
more than double by the end of this 
year. 

Several factors contribute to this 
rapid expansion. First, new-genera- 
tion X terminals are easier to 
install and support, and may even- 
tually become as easy to set up as 
the Macintosh. Second are the 
imaging and multimedia extensions 
under development to facilitate fea- 
tures such as fast motion video and 
audio. Most important, however, is 
the recent extension of X Windows 
to 80386- and 80486-based PCs 
and, thus, this system’s encroach- 
ment into the domain of MS 
Windows. As graphics performance 
improves on PCs, they will become 
a very popular platform for the X 
Windows system—and Bill Gates’ 
silence about X Windows and X ter- 
minals will become all the more 
deafening. CGW 
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Only open-minded graphics 


programmers need read on. 


In fact, it seems like 

everyone now offers some sort 

of “open” solution. 

Which makes it more 

~ crucial than ever to pick the 
right tools for your future 


F 
platforms from PCs to supercomputer. 


sraphics programming needs. 
What about SGI's OpenGL or MIT's PEXlib? 

Until recently, low-level rendering libraries were only 
available for specific hardware, while the trade- 
off for most higher level API's was a 
decline in application performance. 

In other words, you were forced to choose between perfor- 
mance and portability. 

Now you are being asked to pick one of the new “open” 
rendering libraries: SGI's OpenGL or the X Window System's PEXIib. 
They are completely incompatible, even though each offers features 
the other lacks. 

A true open graphics solution should give you access to both 
OpenGL and PEXIib, local acceleration with SUN's XGL and HP's 
STARBASE, access to your “old” graphics terminals and printers, as 
well as high performance. 

FIGARO+ does all of this, and more. 


LIANT 


All trademarks belong to their respective companies. Liant logo type, FIGARO+ and 

FIGraph are trademarks of Liant Software Corp. Copyright ©1991 by Liant Software 
Corporation, 959 Concord St., Framingham, MA 01701. 508-872-8700, FAX: 508- 
626-2221. Call for your free Liant product catalogue. 


FIGARO+ is PHIGS+, the real open graphics solution. 
FIGARO-+ is a high performance version of PHIGS+, the 


ANSI/ISO open graphics standard. FIGARO+ lets you develop 
sophisticated 2D & 3D graphics applications that can be ported 
from PC's to supercomputers, OpenGL to PEXlib, with a simple 
recompilation and link. 

Now with a single API you can take advantage of OpenGL, 
PEXlib, GL, XGL, GLX, STARBASE — literally every important 
graphics environment. 

Even better, FIGARO+ is much more than just PHIGS+-. It 
also includes performance extensions including immediate mode, 


post-to-view and window system integration. 


_,, the FIGARO+ family of programmer tools. 


We provide a variety of other open graphic toolkits for 
advanced graphics 
programmers, including 
FIGt, an object-oriented 


library of complex 
functions that dramati- 
cally expands your 
programming power and 
abilities. 
FiGraph makes creating any kind 
So if you're open- of 2D or 3D chart or plot easy. 


minded about your graphics applications, give us a call about 
FIGARO+ and our other open solutions today. 


Call 1-800-662-9866 for your free white paper 
“The Open Graphics Development Environment”. 


vVvVvVvVvV 


CIRCLE 32 ON INFORMATION CARD 


See no equal... 
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CQUEL.BYU is a three-dimensional visualization and rendering 


package that accommodates a wide range of users. It can be 


a useful tool to engineers, designers, scientists, and animators. 


CQUEL.BYU is designed to model and display objects using state- 


of-the-art techniques coupled with a simple, intuitive, graphical 


user interface. Compared to similar three-dimensional pack- 


ages, CQUEL.BYU is comprehensive and cost-effective. 


...With 


Graphical User Interface 
Scientific Visualization 
Free-Form Deformation 
Raytracing 

Animation 

Model Generation 


Constructive Solid Geometry 


ENGINEERING COMPUTER GRAPHICS LABORATORY 


BRIGHAM YOUNG UNIVERSITY 


368 CB, PROVO, UT 84602 


(801) 378-2812 FAX (801) 378-2478 
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PRICES 


$1,500/per executable 


license or $750/per 


executable license for 


academic programs at 


colleges and universities. 


CorelDraw’s Bells and Whistles 


A bonanza of illustration features 
awaits users of Version 3.0 


A Corciiiraw 3.0 (PC Windows 
version) from Corel Systems Corp. 
(Ottawa, Canada) is a significantly 
beefier program than its predeces- 
sor. In fact, the revamped illustra- 
tion package is so robust that the 
full version resides only on a CD- 
ROM disk. You can install a subset 
on your hard drive but only if you 
happen to have 30M of free hard 
disk space. Besides CorelDraw 3.0 
(weighing in at a minimum of 10M), 
the CD is filled with 14,000 clip-art 
images and library symbols and 256 
True Type and Type 1 fonts, about 
one-third of which are installable by 
diskette. 

CorelDraw 3.0 is also bundled 
with five stand-alone applications 
(in addition to a number of utilities) 
that represent Corel’s attempt to 
provide an integrated series of pro- 
grams to meet all of the computer 
artist’s needs. These ancillary pro- 
grams vary in practical applicabili- 
ty—from CorelChart, a well- 
designed and innovative charting 
and graphing program; to Corel 
Photo-Paint, which, aside from a 
few inventive tools, is a relatively 
primitive, bit-mapped editing pro- 
gram; to CorelTrace, a moderately 
sophisticated program that converts 
bit-mapped images to illustrated 
objects. The other two titled pro- 
grams, CorelShow, which aids in 
the production of presentations, and 
CorelMosaic, which provides file 
management functions, are essen- 
tially functional utilities providing 
integration to CorelDraw, Chart, 
and Photo-Paint. Although the five 
applications represent an intriguing 
attempt to broaden Corel’s scope, 
there remains a wide gap between 
the sophistication of CorelDraw 3.0 
and these youthful additions. 

Substantially enlarged and en- 
hanced, the CorelDraw 3.0 program 
has been able to maintain the 
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unique simplicity, elegance, and ac- : 
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cessibility of its interface. Its famil- 
iar tools—with fly-out options and 
pull-down menu commands yield- 
ing dialog boxes—have been joined 
by mini-windows called “Rollups,” 
which can be arranged and rolled 
up to occupy only a minimal 
amount of screen space. Although it 
is unfortunate that all seven Roll- 
ups cannot be opened at once, any 
opened Rollups can be easily ar- 
ranged with one command. 

The Rollups unleash the power of 
numerous fabulous effects, such as 
Extrude (which includes lighting 
source location), Blend (in which 
source objects can be reshaped, and 
the Blend tool will automatically 
recompute them), Fills Gan which 
the direction and the location of fills 
may be visually adjusted), Text 


(which remains editable regardless 
of how it has been transformed by 
effects), and Text Wrap (in which 
you can visually choose how the 
text should attach itself to a curve). 
Most of these (and other) magnifi- 
cent effects can be altered and 
removed unless the object is “bro- 
ken apart.” 

One of the most obvious improve- 
ments of CorelDraw 3.0 is the abili- 
ty to work in the color Preview 
mode. Other improvements include 
the ability to define and control mul- 
tiple drawing layers, an enhanced 
Zoom capability, and the direct 
entry of on-screen type, which can 
now be visually kerned and colored. 

The only criticisms I have of this 
program relate to the absence of 
certain features found in competing 
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illustration programs, such as the 
ability to open multiple documents 
and to import and edit formatted 
text. Also, CorelDraw 3.0 still 
doesn’t permit you to edit parts of 
discrete objects simultaneously. 
CorelDraw 3.0 delivers a sub- 
stantial bang for the buck ($595 or 
$249, if you own any competing 
product), assuming that you 
already possess the sufficient hard- 
ware to access its power. If you are 
unequipped but willing to make the 
investment, the cost of a CD-ROM 
drive is probably worth the hun- 
dreds of fonts and thousands of 
copyright-free, clip-art images 
alone, not to mention CorelDraw 


3.0. And for those who can’t afford 
to take advantage of CorelDraw 
3.0’s bells and whistles, Corel- 
Draw’s drafting power and special 
effects are still valuable tools for 
any computer graphics profession- 
al. Corel’s need to rethink its sec- 
ondary applications notwithstand- 
ing, if the next version of 
CorelDraw could incorporate just a 
few more features, it could actually 
be transformed into that elusive, 
ideal illustration program that does 
it all—Sharon Steuer, a consult- 
ant and freelance computer graphic 
artist in Bethany, Connecticut. 
Sharon was assisted in her research 
by Jim D’Avanzo. 


Intergraph Does Windows 


And, with its Nexus package, also 
takes on Autodesk 


A These days, it seems as if ev- 
erybody does Windows. 

So when Autodesk released its 
Autocad for Windows extensions 
earlier this year, Intergraph Corp. 
(Huntsville, AL) followed with 
Microstation Nexus, a package of 
routines that allows its Micro- 
station PC product for CAD to run 
in a Windows environment. 

Indeed, with a new graphical 
user interface styled after OSF/ 
Motif standards, Microstation PC 
itself already looks a lot like Micro- 
soft Windows. But Nexus—being 
distributed free to registered users 


Nexus’ Autocad access feature lets users bring 
Autocad drawings, such as this house plan created 
with the Softdesk Auto-Architect add-on package, 
directly into the Microstation CAD environment. 


82 


of Microstation—enables full con- 
nectivity with other Windows appli- 
cations and use of the Windows 
clipboard, in addition to including a 
configuration management utility 
and new routines to directly read 
Autocad DWG files and produce fly- 
through movies. 

“We're taking on our competition 
very directly,” says Jackie Cissell, 
marketing and communications 
manager for Microstation. Her com- 
ment is backed up by a current offer 
to users of Autocad Releases 9 and 
up (and other popular CAD pack- 
ages) to switch to Microstation for 
only $500. The package normally 
sells for $3450 and is available on 
hardware platforms from PCs and 
Macs to the Sun Sparc- 
station and HP Apollo 700 
Series workstations. 

I tested Microstation 
PC and Nexus on a DEC 
433pc workstation with a 
screen resolution of 1280- 
by-1024 pixels running 
Windows 3.1. And yes, it 
must be Windows 3.1; 
Version 3.0 will not work. 

Be prepared for some 
tuning of your Auto- 
exec.Bat and Config.Sys 
files—especially if you 
plan to run at resolutions 
higher than 640-by-480 
pixels. Running under 
DOS alone, I ran into con- 


flicts between the TIGA communi- 
cations driver and my mouse driver 
that forced me to settle for VGA 
operation. Things went more 
smoothly in the Windows environ- 
ment at 1280-by-1024-pixel resolu- 
tion using the DEC-manufactured 
screen driver for Windows. 

Also be prepared for some loss of 
performance running under Win- 
dows compared to the stand-alone 
version of Microstation. Despite the 
power inherent in the 483pc work- 
station, response to the mouse was 
sluggish when setting camera posi- 
tions and clipping planes with two 
or three display windows open. 
Confirming my experience, an 
Intergraph spokesperson acknowl- 
edged a 10 percent to 25 percent 
degradation in the program’s per- 
formance running with Nexus 
under Windows. 

Microstation PC includes a full 
suite of architectural and mechani- 
cal design primitives as strong as 
I've seen in many third-party add- 
on products for other CAD systems. 
In addition, the product includes 
support for popular relational data- 
base packages and comes with 
Intergraph’s own Microstation 
Development Language (a religion 
in itself)—not to mention an entire 
shelfs worth of documentation. 
There’s a lot there for the user 
ready to make the investment of 
time required to master a large vol- 
ume of material. 

I exercised Nexus’ new Autocad 
access feature on a 3D model of a 
single-family residence I had con- 
structed in Autocad with the help of 
Softdesk Inc.’s (Henniker, NH) 
Auto-Architect add-in. The new fea- 
ture enabled me to retain a wealth 
of drawing information such as sep- 
arate layers, dimensioning arrow- 
heads, colors, and other object at- 
tributes that are typically lost in a 
DXF transfer between CAD pack- 
ages. This aspect will be a major 
plus for users with large libraries of 
drawings who may be considering a 
move to Microstation. 

And speaking of color—and ren- 
dering, in particular—Autocad 
users take note: Microstation’s mul- 
tiple rendering capabilities are built 
in to the basic package and easy to 
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AI&T InterSpan’ Frame Relay Service 
different ways different 


Maybe you see a company just 
like yours in one of the pictures 
above. Probably not. Because the 
truth is, no two companies are 
exactly alike. That's why AT&T 
InterSpan Frame Relay Service 


solutions are designed to fit the indi- 


vidual needs of your corporation. 
Maybe youre looking for more 
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flexible bandwidth, better LAN-to- 
LAN connections, or more efficient 
connectivity. InterSpan Frame Relay 
Service offers all of that, plus AT&T's 
national and international network 
that allows for seamless internet- 
working of applications. 

From the initial planning stage 
through implementation, InterSpan 


Services’ specialists will work with 
you to help you make the most of 


frame relay and evolve your network. 
And because InterSpan Frame 
Relay Service is standards-based and 
works with multiple protocols and 
different vendors’ equipment, your 
current investment is protected. 
To help you manage your net- 
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Offers solutions to match the 
COmpanies do business. 


work, AT&T InterSpan Frame Relay _to make it easier to link people, 
Service even offers you a real-time locations and information. We work 
“window” that lets you monitor and with you to meet your exact 
optimize your network configura- business needs. 
tion and performance. So if you want a frame relay 

It’s all part of the InterSpan solution that’s designed for your 
Data Communications Services company rather than someone else’s, 
family of high-quality, innovative call your AT&T Account Executive or 
data connectivity solutions designed 1 800 247-1212, Ext. 621. 


<a 
son 
eee ___¥ 
_ i __\ 
LSS 
tas =, 
tao ee) 
Bio 
“aie ot ear RAR: 
PRA RES 
ARR LR RR 


ti 


Afal 


The right choice. 


access—a pleasant change from an 
early release of Autoshade Version 
2.0 that ve been wrestling with for 
some time now. The DWG file I 
used for testing included a number 
of interior furniture models that 
rendered surprisingly well on the 
first try. 
Whatever your view of a CAD 
package is, this is serious software. 


Technical Appeal 


Deltagraph strives to meet com- 
plex analysis needs—but not at the 
expense of presentation quality 


A Not too long ago, an enterpris- 
ing employee could make quite an 
impression in the board room by 
including charts and graphs in a 
presentation that had been gener- 
ated by a computer. But those were 
the good old days. Now any young 
whippersnapper can crank out 
graph after graph from spread- 
sheets such as Lotus 1-2-3 and 
Microsoft Excel. These days some- 
thing more is required to make the 
appropriate impression—and ade- 
quately interpret and present com- 
plex technical, business, or scientif- 
ic data. Deltagraph Professional for 
Windows from Deltapoint Inc. 
(Monterey, CA) may be the answer. 

The clear presentation of com- 
plex data in this information- 
swamped world of ours is a vital 
skill and a difficult art. Producing 
simple graphs from spreadsheets is 
a step in the right direction. But my 
presentations often 
require more complex 
analysis, options for 
data representation, 
and visual appeal. I 
have used statistical 
packages to analyze 
data, but most, with 
the notable exception of 
Systat (from Systat Inc. 
in Evanston, I|linois), 
have graphing capabilities that are 
visually uninspiring. Recently, I 
tried turning to presentation soft- 
ware packages such as Aldus 
Persuasion and Harvard Graphics 
to produce the quality graphs I 
need. These packages have a signif- 
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Only real users need apply. The 
Microstation Nexus package is 
most likely to find a home in firms 
with substantial CAD shops that 
are seeking to wed existing designs 
to the growing body of Windows 
presentation tools and applica- 
tions.—Robert Schaff, a freelance 
writer and engineer based in Long 
Beach, California. 


icant drawback as well: They have 
no features for analyzing data, nor 
any capabilities for correctly scaling 
even the simplest charts. I was 
doing the best I could, until Delta- 
eraph came along. 

Deltagraph fits neatly into the 
void between three major genres of 
software: spreadsheets for ease of 
data entry and graph generation, 
statistical software for analysis of 
data, and presentation packages for 
high-quality presentations. While 
Deltagraph is less powerful than a 
major product from any of these 
categories, its strength lies in its 
successful synergy of all three. 


Deltagraph Hands-On 

When Deltagraph first comes up 
on-screen, the user is presented 
with a familiar spreadsheet motif of 
rows and columns called the “Note- 
book.” Here, however, the first row 
and column are reserved for chart 
labels. Data can be entered in typi- 
cal spreadsheet fashion, and cells 
can be used to derive other cells 
with a large variety 
of mathematical 
operations, sorts, and 
high-order statistical 
computations. Unlike 
a spreadsheet, for- 
mulas must operate 
on an entire column 
at a time, underscor- 
ing the fact that 
Deltagraph’s Note- 
book is not a spreadsheet but a data 
entry and manipulation tool. 

A significant feature of Delta- 
graph is its ability to import data 
from a variety of sources: spread- 
sheets, databases, ASCII files—in 
both Mac and DOS formats. I easily 


imported an Excel spreadsheet 
showing the height of my four sons 
as they had grown over time and 
created a very nice graph from the 
data. Deltagraph also exports nice- 
ly—with output not only to typical 
printers, but to color devices and 
film recorders as well. 

Deltagraph offers a nice variety 
of graph types: the standard bar 
charts and line graphs and pie 
charts, as well as some very unique 
types, including bubble charts, 3D 
x,y,z surface, and x,y,z contour lines. 
Text-based charts, such as organi- 
zational charts and bullet charts, 
are also included. 

Deltapoint makes much of a fea- 
ture called the “Chart Advisor,” with 
which I was less impressed. The 
Chart Advisor will take a look at 
your data and suggest an appropri- 
ate chart type based on the prefer- 
ences you indicate. To me, Delta- 
eraph’s excellent documentation was 
a much better source of information 
on appropriate graphs for my data; 
the Chart Advisor’s suggestions 
were accurate, but ordinary. 

A severe limitation with many 
spreadsheet charts is the inability 
to manipulate the graph once it is 
produced. Deltagraph overcomes 
this problem by allowing extensive 
manipulation of the graph itself, as 
well as the addition of drawn 
shapes and lines and the importa- 
tion of clip-art graphics. Coupled 
with the software’s ability to pro- 
duce blended color backgrounds, 
these features facilitate the creation 
of extremely attractive charts. Add 
to this Deltagraph’s slide show 
manager, and a user can present 
data and make a lasting impression 
at the same time. 

For the user with complex data 
to analyze and present and with a 
point to make, Deltagraph Profes- 
sional for Windows can fit the bill. 
The $495 retail price is not out of 
line with this product’s capabilities. 
After all, just how much will your 
career be affected by the impression 
you make next time youre in front 
of the board of directors?—Martin 
L. Ramsay, president of CELATH 
Company, a Berea, Kentucky-based 
consulting firm that matches soft- 
ware tools to clients’ business needs. 
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Autofact ’92 
Product Preview 


Autofact 92, the annual conference 
and exposition on automated and 
computer-integrated manufactur- 
ing, sponsored by the Society of 


Manufacturing Engineers (SME), 
will be held November 10 through 
12 in Detroit. For more information, 
call 313-271-2861. 


Easy Solid Models 

Matra Datavision will introduce Pre- 
lude/Solids in Booth #1358 at Autofact 
"92. The new software unites a solid 
modeler, based on the company’s Eu- 


clid-IS technology, with a simplified 
user interface. The user can create solid 
models by combining geometric ele- 
ments such as lines, curves, and circles 
into contours. A model can be “adapted” 
to new requirements by changing the 
dimensions that define features and 
parts. The product runs on Silicon 
Graphics and Sun workstations. Price: 
starts at $3995. Matra Datavision 
(Tewksbury, MA.) 
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Models for KBE Systems 

At Autofact 92 in Booth #1730, Wisdom 
Systems will demonstrate its Concept 
Modeller software for knowledge-based 
engineering. The company explains 
that knowledge bases contain rules and 
relationships for product design that 
can be built up and modified over time. 
Concept Modeller is aimed at letting 
engineers automatically create designs 
from captured product and process 
information. When integrated with 
CAD/CAM systems, the software can 
generate geometry out of either geomet- 
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ric or nongeometric design data. Wis- 
dom Systems Inc. (Pepper Pike, OH). 
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AVS Filters 

In Booth #1852 at Autofact 92, Convex 
Computer Corporation will introduce its 
new AVS (Application Visualization 
System) filters for MCAE software 
codes such as MSC/Nastran, Fidap, 
Dyna3D, Abaqus, and Star-CD. The 
company reports that the filters are 
aimed at easing creation of large, com- 
plex data sets, thereby speeding up 
product development cycles. Convex 
Computer Corp. (Richardson, TX). 
CIRCLE 162 ON INFORMATION CARD 


Modeling Upgrade 

Varimetrix will introduce Version 2.0 of 
its modeling, drafting, and CAM soft- 
ware products in Booth #2214 at Auto- 
fact 92. The new release of Varimetrix 
Modeling incorporates a Sketcher that 
integrates the 2D drafting capability of 
Varimetrix Drafter. Also new in the 
Modeling package are HP- and Post- 
script-compatible plotting and one- 
touch trimming, among many other fea- 
tures. Enhancements to Varimetrix 
Drafting include an intelligent point- 
snapping mechanism and an “instant 
edit” from the command prompt. Vari- 
metrix Corp. (Palm Bay, FL). 
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Enhanced DADS Analysis 

At Autofact 92 in Booth #1126, CADSI 
will introduce an upgrade of its DADS 
(Dynamic Analysis and Design System) 
software for simulation and analysis of 
complex mechanical systems. According 
to the company, DADS 7.0 comes with a 
new operating shell that lets the user 
interact with the model through all 
phases of the design and analysis pro- 
cess. Analysis capabilities have been 
enhanced with new tire modeling 
options for carpet plots, as well as new 
definitions for pressure, surface, and 
stiffness. CADSI (Oakdale, IA). 
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Wavefront Visualization 
In Booth #1000 at Autofact 92, Wave- 
front will display an array of software 
for integrating visualization into design. 
The offerings include Advanced Visual- 
izer 3D for Silicon Graphics Indigo ES 
and XS and Sparc GX, as well as 
Advanced Visualizer 3.0, Personal Visu- 
alizer 2.4, Data Visualizer 2.1, and 
Video Composer 2.0 for Unix worksta- 
tions from a variety of vendors. The 


company will also show its IGES and 
IGDS translators, newly equipped with 
support for NURBS. Wavefront Tech- 
nologies (Santa Barbara, CA). 
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21 Apps for CADDS 5 

In Booth #1218 at Autofact 92, Com- 
putervision will unveil 21 applications 
for its CADDS 5 design software. High- 
lights include CVWare Engineering 
Analysis, a stand-alone parametric 
modeling tool; Concurrent Assembly 
Mock-up, a concurrent engineering 
package; and CVNC MachineShop and 
CVNX, two stand-alone NC program- 
ming systems. Price: from $3000 to 
$25,000. Versions for Sun systems are 
available. Versions for DEC worksta- 
tions are expected to ship by the end of 
the year, and editions for Hewlett- 
Packard workstations in 1993. Comput- 
ervision (Bedford, MA). 
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Ansys FEA Upgraded 
In Booth #2041 at Autofact 92, Swan- 
son Analysis Systems will show the lat- 
est version of its finite element analysis 
(FEA) program. Ansys 5.0 includes 
improvements in graphics, solid model- 
ing, nonlinearities, solid meshing, mag- 
netics, and the user interface. The com- 
pany will also exhibit an interface 
between its package and Version 2.1 of 
Flotran computational fluid dynamics 
(CFD) software. Integration of Ansys 
with Flotran is intended to offer a com- 
mon environment for addressing heat 
transfer, stress, and fluid flow prob- 
lems. Swanson Analysis Systems 
(Houston, PA). 
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Veri-Cutting 
At Autofact 92 in Booth #2040, CGTech 
will demonstrate Vericut, a new appli- 
cation that interactively simulates, veri- 
fies, and displays the metal removal 
process of an NC tool path, depicting 
milling, drilling, and turning operations 
with 2-axis through 5-axis simultane- 
ous motion. The software runs on ’386- 
and ’486-based PCs, as well as on most 
popular workstations. Tool paths to be 
tested can be passed to a verification 
workstation across any network. 
CGTech (Irvine, CA). 
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Pro/Engineer Enhanced 

In Booth #1240 at Autofact 92, Para- 
metric will display Release 10.0 of its 
Pro/Engineer software. The upgrade 
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includes more than 300 enhancements 
for increasing overall ease of use, speed, 
and functional richness. Also incorpo- 
rated are four new applications: 
Pro/Diagram, Pro/Harness-MFG, Pro/ 
CDT, and No/NC-Check. In Booth 
#1159 at the show, the company will 
feature the products of its cooperative 
software partners (CSPs) in such areas 
as finite element analysis, kinematic 
analysis, data management, and manu- 
facturing post processing. Parametric 
Technology Corp. (Waltham, MA). 
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Applied Structure | 

In Booth #2000 at Autofact 92, Rasna 
will unveil an upgrade of its Unix-based 
structural performance and shape opti- 
mization tool for mechanical engineer- 
ing. Enhancements in Applied Struc- 
ture 3.0 include a Motif GUI, improved 
solution algorithms and geometric mod- 
eling techniques, and new methods for 
integrating the program with CAD sys- 
tems. The company plans to bundle the 
software with Applied Thermal, a new 
package for steady state thermal opti- 
mization and performance analysis: 
Rasna (San Jose, CA). 
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IGESPro Modules 


Compunix will unveil an upgrade to 
IGESPro in Booth #650 at Autofact 92. 


IGESPro consists of seven modules: . 


Verify, Display, Check Subset, Split, 
Merge, Edit, and Translate. The mod- 
ules are enhanced in Version 2.0 with 
macros that can be used instead of the 
command line or interactive menu sys- 
tem. Also new are built-in IGES-to- 
IGES translators. The software runs on 
Microsoft Windows, SunSparc2, DEC- 
station/Ultrix, HP 9000/700, SGI, Apol- 
lo, and IBM RS/6000 systems. Price: 
from $2500 to $4500. Compunix (South- 
field, MI). 
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Smart Modeler 

At Autofact 92 in Booth #1740, MCS 
will show the Anvil Intelligent Modeler 
(AIM). Introduced as part of the compa- 
nys Anvil-5000 3.0 product announce- 
ment, AIM incorporates dimension-driv- 
en, parametric modeling and feature- 
based modeling functions. The modeler 
can be used throughout the design-to- 
manufacturing process for sketching 
ideas and redesigning features. The soft- 
ware asks for information on such 
design intents as parallelism and per- 
pendicularity. Manufacturing and Con- 
sulting Services (Scottsdale, AZ). 
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Solution 3000 for HP 

In Booth #1936 at Autofact 92, Micro 
Engineering Solutions will unveil a ver- 
sion of its Solution 3000 3D CAD/CAM 
software for HP 9000 Series 700 work- 
stations. Version 5.3 runs on the HP- 
UX operating system and adds a 
streamlined, Motif-based GUI with 
pull-right menus and context-sensitive 
help. Solution 3000 is also available for 
°386- and ’486-based, IBM-compatible 
PCs and Sun and Silicon Graphics 
workstations. The company will also 
announce its selection as a registered 
Autodesk developer and a member of 
Parametric’s Cooperative Software Pro- 
gram. Micro Engineering Solutions 
(Novi, MI). 
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Updated Patran 3 
In Booth #1718 at Autofact 92, PDA 
Engineering will introduce Patran 3 
Release 1.1, the latest version of its 
CAE software. A number of new capa- 
bilities will be demonstrated, including 
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the P3CFD hp-adaptive fluid dynamics 
solver, automatic surface meshing and 
mesh-smoothing, and the new P3/Mate- 
rials module. P3/Materials affords 
point-and-click access to auditable 
materials property data that has been 
stored in materials databanks created 
with the company’s M/Vision system. 
PDA Engineering (Costa Mesa, CA). 
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Intergraph’s Offering 
In Booth #1559 at Autofact ’92, Inter- 
graph will offer a live demonstration of 
its Concurrent Product Development 
environment, featuring operation of the 
company’s Engineering Modeling Sys- 
tem (I/EMS) on Intergraph worksta- 
tions and Sun Sparcstations. The dis- 
play focuses on development of an inte- 
grated design-through-manufacturing 
workflow. The company states that it 
also offers many other CAD/CAE/CAM 
systems that operate on both Inter- 
graph and Sun Sparcstation platforms. 
Intergraph Corp. (Huntsville, AL). 
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New Concepts from Aries 
At Autofact 92 Aries Technology will 
introduce ConceptFEA, a module based 
on the linear static, thermal, and modal 
analysis capabilities of MSC/Nastran. 
Other engineering software to be shown 
includes ConceptStation for predictive 
engineering, ConceptCompose for creat- 
ing drawing layouts from solid models, 
and ConceptDraw for associative 
dimensioning and annotation of draw- 
ing layouts. ConceptCompose and Con- 
ceptDraw are available, and Concept- 
Station was expected to ship in the 
fourth quarter. Aries Technology (Low- 
ell, MA). 
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Autocad Command Center 

Elsa has introduced a command center 
for Autocad. The company reports that 
Elsaview comes with capabilities never 
before available to Autocad users. Fea- 
tures include an advanced GUI with 
list boxes, file scrolling boxes, and 
graphics windows, in addition to a 
view/search engine that gives extra 
functionality to the standard Autocad 
file “open” and “block” insert operations. 
The new software operates on IBM- 
compatible PCs. Price: $99. The product 
is shipping. Elsa America Inc. (South 
San Francisco, CA). 
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Anvil for Unix 

Interactive Design Consultants has 
released a Unix version of Anvil-1000 
MD, an engineering software system 
previously available only for DOS sys- 
tems. The company says the new Unix- 
based system retains the intuitive 
nature and ease of use of the PC pack- 
age while adding on-screen, keystroke- 
programmable icons. Drawing files can 
be freely interchanged between the 
Unix and DOS editions. Price: $3495 
(Unix version); $2495 (DOS version). 
The product is shipping. Interactive 
Design Consultants (Genesco, IL). 
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Mobile Mapper 

Byers Engineering has announced 
graphics software for pen computers. 
Mobile Mapper lets the user view and 
annotate drawings and maps, draw 
thumbnail sketches in freehand, and 
edit forms. The software also contains 
basic CAD functionality. The product is 
offered as a stand-alone graphics pack- 
age or as a customized application 
linked with forms, information systems, 
and company practices. Byers Engi- 
neering Company (Atlanta). 
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Conceptual Art | Precision Plotting 


VoOBy¥ G9800 


Conceptual art is fine for Sunday afternoon exhibitions, but when it 
comes to precision plotting, our G9800 plotters guarantee professional 
drawing quality without the trouble of messing with inks or toners. 
Océ's direct thermal technology delivers 406x406 dpi resolution, 

high throughput, fast downloading and 
automatic plot stacking. With over 80 AO 
or 115 Al plots from a single roll, 

the G9800s can run for hours without 
any intervention. That means you'll 
spend less time loading media and 


more being productive. A wide variety 


of connections and formats —including HPGL/2— 
allows total compatibility. If you want to find out more 


about our plotters, just call 33 (1) 49 80 65 OO. 


Oce Graphics 
your graphic edge 


Océ Graphics - 3, rue des Archives - B.P. 138 - 94004 Créteil Cedex - France 
Tel.: 33 (1) 49 80 65 00 - Fax: 33 (1) 49 56 08 18 
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Unretouched images are 13 times larger than originals. 


Come see us at 
COMDEX/Fall ‘92 
Booth S1286 


PHOIROn 
THE WINDOW CONVERTER 


Photron FSC-64000VZ 
Frame Scan Converter 


The Professionals’ Choice 


Graphics courtesy of Wavefront Technologies 


The Photron FSC-64000VZ Frame Scan Converter enables 
realtime conversion of computer graphics output into 
standard PAL or NTSC format, featuring flexible display 
and operating functions and true image fidelity with no 
degradation. 


The unique Window Converter feature 
enables selection of any 640512 pixel 
area from a 1280x1024 pixel source 
image without compression, maintain- 
ing the full resolution of the original 
image. 


Other enhanced features include: 
* Autolock 
* Full graphics display 
- Zooming 
* Built-in V-LAN-Transmitter™ 
* Flicker reduction 
- Varied output formats 


FSC-32000VZ — The Alternative Solution to Professional 
Frame Scan Conversion 
For professional 
applications demand- 
ing the same quality 
of performance as the 
FSC-64000VZ without 
window conversion 


FSC-8000—— The Personal Desktop Video Production 
Solution Affordable desktop frame-scan 
conversion for VGA 
and Macintosh ® 


R Macintosh is a registered trademark: of Apple Computer Company 
@)V-LAN is a registered trademark of Videomedia, Inc. 


Distributer 


VMI , INC. A VIDEOMEDIA COMPANY 


211 Weddell Drive, Sunnyvale, CA 94089 
Phone (408) 745-1700 FAX(408)745-6721 


Manufactured by 


PHOTRON LIMITED tokyo sapan 


Phone (813) 3486-3471 
FAX  (813)3486-8760 
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Witness Simulation 

AT&T ISTEL will demonstrate the PC-based and network 
versions of its Witness Simulation Software in Booth #2233 
at Autofact 92. The network version enables access to simu- 
lation capabilities across varying hardware platforms. Both 
versions have been enhanced with fast flexible modeling, 
high graphics resolution, new data-capture capability, and 
overall system access. In addition, each incorporates a new 
experiment results analyzer for creating confidence intervals, 
standard deviation statistics, and histograms. AT&T ISTEL 
(Beachwood, OH). 
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FreezeFrame for Windows 

DeltaPoint has introduced a graphics utility for IBM-compat- 
ible PCs. FreezeFrame for Windows lets the user convert 
about 20 bitmapped file formats from bitmap to bitmap, and 
15 vector formats from vector to vector or vector to bitmap. 
The software also supports bitmapped formats for nine PC 
fax modems. Also included in the product are viewing, print- 
ing, screen capture, and icon editing capabilities; nearly 300 
pieces of clip art; and an extensive series of Windows wallpa- 
per images. DeltaPoint (Monterey, CA). 
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Network Terminal 

In Booth #647 at Autofact 92, Computer Identics will intro- 
duce the Scanstar 42X SST, a network terminal that inte- 
grates spread spectrum radio frequency (RF) technology. An 
enhanced version of the Scanstar 42X, the new product also 
offers all the features of its predecessor, including a 2-line-by- 
40-character, vacuum-fluorescent display; dual scanner 
inputs; and file memory selectable to up to 1M. The product 
is targeted at applications involving remote workstations, 
wireless time and attendance, and controlled access. Com- 
puter Identics (Canton, MA). 
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Expert Graphics 

At Autofact 92 in Booth #1124, Gensym will introduce a new 
release of G2, a graphical, object-oriented program for devel- 
oping and deploying real-time expert system applications. 
The company stresses that G2 3.0 includes an incremental 
compiler that raises speed as much as 10 times over previous 
versions. A new user interface offers a set of portable, config- 
urable, and embeddable building blocks for creating GUIs, 
including Motif buttons and dialog facilities. The product is 
available in embeddable, run-time versions. Gensym (Cam- 
bridge, MA). 
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Better Rhythm 

In Booth #707 at Autofact 92, Intellection will introduce an 
upgrade to its Rhythm MPPS manufacturing planning and 
Rhythm DS manufacturing scheduling software. The compa- 
ny states that the software increases throughput and reduces 
cycle times. The upgrade brings such improvements as con- 
straint notification, simultaneous assignment of resources, 
batching support, and user-controlled column configuration. 
The software runs on IBM, Hewlett-Packard, Sun, DEC, and 
other Unix- and VMS-based hardware. Price: starts at 
$75,000 per site. Intellection (Dallas). 
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ANNOUNCING MUTOH’S NEW FAST MOVER. 


NEW TECHNOLOGY MAKES IT PLOT FASTER, 
2DABILITY MAKES IT SELL FASTER. 


ARRON AIA OEY 


Everyone is simply amazed at the advanced 
performance delivered by Mutoh's state-of- 
the-art pencil plotting technology. Yet 
everybody (and their business manager) 
also wants a machine that’s affordable and 
user friendly. 

Nobody could have it both ways-- until now. 
Announcing Mutoh's new XP-500 Fast Mover. 
Its performance is close to the best, but its 
price is surprisingly affordable. Once you 
check out its astonishing 4.2G acceleration, 
44.5 ips top speed, and remarkabie host of 
features, you'll be convinced that the XP-500 
is nO Compromise. After all, when it comes to 
quality plotting, Mutoh is uncompromising. 


Intelligent Pencil/Pen Plotter 


XP-500 series 


XP-501 D(A:)size/XP-500 E(Ao)size 


NEW MODEL 
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MUTOH AMERICA INC. 895 Cambridge Drive, Elk Grove 
Village, Illinois 60007 Tel: 708/952-8880. 

Fax: 708/952-8808. 

Western Office:4883 East La Palma Avenue. Suite 505, 
Anaheim California 92807 Tel: 714/779-2326. 

Fax: 714/779-0185. 

Eastern Office: 23 Walkers Brook Drive, Reading. 
Massachusetts 01867 Tel:617/942-2442 

Southeastern Office:2100 West Loop South, Suite 800, 
Houston, TX 77027. Tel: 713/850-7280. 

Fax: 713/621-4606. 

Western Canada: Vancouver Tel :(604)984-4171. 

TOLL FREE (800)663-6001. 

Eastern Canada: Toronto Tel:(416)513-7027. 

TOLL FREE (800)465-0164. 

MUTOH EUROPE GmbH. Klosterstrasse 112, 4000 
Dusseldorf 1 F.R. Germany Tel:211-906940. 

Fax: 211-362128. 

MUTOH INDUSTRIES LTD. 1-3, !kejiri 3-chome, 
Setagaya-ku, Tokyo 154 Japan. Tel:(03)5486-1111. 

Telex: 2422575 DRAMUT J Fax:(03)5486-7163 
Cable Add: DRAFTERMUTOH. 


The Link 
Between 
Computer 
Graphics 
and 


«© Interlaced and non-interlaced 
inputs 


Pan, scroll and zoom 
Flicker-free output 
Video overlay capability 
Full 24 bit color 

Genlock 

RS-232 control 


Broadcast quality NTSC/PAL 
composite video S-Video, 
RGB RS-170/EBU, Y, R-Y, B-Y 


RGB 31.5 kHz for video 
projection 


Other models from $10,995 


GSA Contract #GS03F2032A 


SPECTRUM: 
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950 Marina Village Parkway 
Alameda, CA 94501 


: (910) 814-7000 Fax: (510) 814-7026 


SimCity for Sun 


Dux Software has announced a Sun 
edition of SimCity, a city simulation 
computer game. The company states 
that the version takes advantage of the 
high performance, superior graphics, 
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and multitasking environment of Sun 
systems to enhance the multimedia 
experience. Also, according to the com- 
pany, availability for a leading GIS 
platform permits city and regional 
planners and students to use the game 
as a learning tool. It comes with a com- 
panion drawing tool, HyperDraw. Price: 
$89 per user. The product is shipping. 
Dux Software (Los Altos, CA). 
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Factory Floor Flare 

At Autofact 92 in Booth #2301, Solaris 
Systems will demonstrate Flare, a fam- 
ily of X Windows- and Unix-based soft- 
ware modules for DNC, SPC, and Cell 
control in factory floor manufacturing. 
The new FlareSPC module enables dis- 
play of distribution curves, histograms, 
and charts for use in quality control 
monitoring. FlareCell supplies utilities 
for creating screen images from manu- 
facturing processes. FlareBin, Flare- 
Link, and FlareDNC boast GUIs that 
simplify user interaction with Unix, 
host computer systems, and DNC oper- 
ations, respectively. Solaris Systems 
(Anaheim, CA). 
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NLM Version of Opti-Net 

Online Computer Systems has intro- 
duced a NetWare Loadable Module 
(NLM) version of its Opti-Net CD-ROM 
networking software. The new edition 
allows as many as 100 users to simulta- 
neously share a SCSI CD-ROM drive 
on a Novell NetWare ’386 Version 3.x 
local area network. Integrated features 
such as caching, data prefetch, and 
SCSI Bus Disconnect/Reconnect are 
designed to increase CD-ROM server 


performance while placing minimal 
load on the file server. Price: $1495 
(100-workstation license). The product 
is available. Online Computer Systems 
(Germantown, MD). 
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Laser Digitizing 

Laser Design will introduce two 3D 
laser digitizing systems in Booth #2341 
at Autofact 92. Surveyor Model 500 is a 
low-cost desktop version of the compa- 
ny’s high-speed systems for complex 
models, parts, and tools. Surveyor 
Retrofit Model 150 is integrated inter- 
nally to CNC milling machines with 
built-in PC controllers. The company 
will also announce DataSculpt 3.0, a 
new version of 3D scan data editing 
and viewing software for its own laser 
digitizing systems as well as other 
CAD/CAM environments. Price: 
$70,000 (Model 500); $47,500 (Retrofit 
Model 15). Laser Design Incorporated 
(Minneapolis). 

CIRCLE 188 ON INFORMATION CARD 


Adaptive Imaging 

Scangraphics has announced a scanner 
with real-time adaptive image process- 
ing capabilities for improving the quali- 
ty of poor originals. The CF 400/36 
Scanner comes with an Echo Scan fea- 
ture that repeatedly scrolls back and 
forth over a selected problem area, let- 
ting the user enhance an image by 
adjusting scan parameters. Other 
advanced features include dual-axis 
camera alignment and adaptive and 
interactive thresholding. The scanner 
outputs in 256 shades of gray at resolu- 
tions of 100, 200, 300, or 400 dpi. Scan- 
graphics (Broomall, PA). 
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Microtek Color Scanners 
Microtek has announced ScanMaker II 
and ScanMaker IIXE, two new scan- 
ners that perform 24-bit color, 8-bit 
gray-scale, and single-bit black-and- 
white halftone scanning at 600-by- 
300dpi optical scanning resolution. 
ScanMaker II is bundled with the com- 
pany’ ImageStar II for Windows and 
Adobe Photoshop LE for the Mac. Tar- 
geted at professionals, ScanMaker ITXE 
is bundled with Aldus Photostyler for 
Windows and Adobe Photoshop Full 
Version in addition to Savitar’s Scan- 
Match for the Mac. Price: from $900 to 
$950 (ScanMaker II); from $1200 to 
$1350 (ScanMaker ITXE). Microtek Lab 
(Torrance, CA). 
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Introducing DrawingMaster Plus 


406 x 406 dpi 


24" and 36" sizes 


“Archive” quality plots | in Go A 
ideal for diazo or photo 1 lee Hore “6G it ae eee | ee eee 
reproduction. es fie tt |e oaccrceuel 94 


No toner, ribbons, pens 
or chemicals. 


Connects up to \ \ : (| | , ae HI ak =a 
4 PCs, workstations eC Pe = “iy 
or mainframes. —— | — Automatic Media Cutter 
6 ——~One or two color output. 
— New DirectWrite™ DTV 
1990 9 9 Vellum media. 
Awarded “a 
“Highly Recommended” Embedded 
rating by CADalyst RISC-based rasterizer 
Magazine is ie hot 1 year warranty 
DrawingMaster™ Plus is hot to plot. While DrawingMaster Plus is Warming up to our new hot plotter? 
In fact, it was specifically designed hot, complicated it’s not. For more information and our new Free 
to run with the fastest CAD systems-— There are no pens, no toner andno Guide to Media, call us today at: 
taking just minutes to do jobs that take chemicals involved. You simply load 800-932-1212. 
pen plotters hours. a roll of paper or film and plot-more 
And high throughput doesn’t mean than 50 E-sized plots completely 
low resolution. At 406 X 406 dpi, you unattended. We draw on % 
get exceptionally clean lines that rival DrawingMaster Plus is exception- your Imagination. 
laser and electrostatic plotters. ally reliable too. Plus it’s backed by a 
For fast checkplots, select standard one year on-site warranty. ———— 
QuickPlot® mode and cut plotting And no other 406 dpi plotter comes =? Cal Comp 
time almost in half. close to DrawingMaster Plus in price. A Lockheed Company 


©1991 CalComp. DrawingMaster, QuickPlot, DirectWrite and We draw on your imagination are trademarks or registered trademarks of CalComp. 
CalComp, P.O. Box 3250, Anaheim, CA 92803. In Canada, call: 416-635-9010. 
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GIVE Us 
YOUR OLD 
FILM 
RECORDER 
AND WE’LL 
GIVE YOU 


Up To 
$7,500.* 


(We'll Even 
Throw In A New 
PCR If® Or Forte®.) 


“Trade in your current film 
recorder and receive a $3,000 
- allowance when you purchase 
a PCR II or a $7,500 allowance 
when you purchase a Forte. 
Offer expires 12/31/92. 
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Call us at 
1-800-288-4039 for details. 


The complete picture 


For pricing and details outside the 


USA, call us at 914-365-0190. 


PRODUCTS 


¢® Mutoh Thermal Plotter 

In Booth #2315 at Autofact 92, Mutoh 
will introduce the RT-500, a thermal 
plotter that it claims uses the industry’s 
fastest available thermal head. High 
throughput is achieved through a 
Motorola 68020 processor and 68882 
math coprocessor and advanced vector- 
to-raster data technology. The plotter 
outputs in 16 shades of gray and in 17 
user-selectable line widths at 200-by- 
400 dpi and 400-by-400 dpi. It supports 
A through E media sizes. Mutoh Ameri- 
ca (Mt. Prospect, IL). 
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New POM Drivers 


Visual Business Systems has an- 
nounced new drivers for Professional 
Output Manager (POM), its Postscript 
imaging software package. Both the 
Mac and Windows versions are now 
equipped with drivers for Mitsubishi’s 
CP-210U color video printer, the 
Polaroid Digital Palette (Ci-5000), 
Canon’s BJC-800/820 Bubble Jet Color 
Printers, and the FR2 Montage camera 
from Presentation Technologies. Price: 
from $795 to $2750 (POM for the Mac); 
from $895 to $1995 (POM for AT-com- 
patible PCs). Visual Business Systems 
(Atlanta). 
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Plotter Enhancements 

At Autofact 92 in Booth #846, Raster 
Graphics will introduce a CGM (Com- 
puter Graphics Metafile) option and 
Windows 3.1 driver for its ColorStation 
400X plotters. The company notes that 
CGM is an ANSI-standard software 
protocol used by computer graphics 
manufacturers to bring compatibility 
between devices. The Windows driver 
runs on IBM-compatible PCs and sup- 
ports portrait and landscape modes for 
eight sheet sizes, ranging from 8'4-by- 
11 inches to 36-by-48 inches. Price: 
$1995 (CGM option, factory-installed); 
$2995 (CGM option, field upgrade); 
$395 (Windows driver). Raster Graph- 
ics (Sunnyvale, CA). 
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RISC-Based Printers 

QMS has announced a pair of RISC- 
based color printers. The company 
states that the ColorScript 210 and Col- 
orScript 230 are the first color products 
to incorporate its proprietary QMS 
Crown printer architecture, which pro- 
vides extensive network connectivity 
for data transfer and printer sharing. 


The printers output to A4, A3, and 
Super B paper sizes and approved 
transparency film. In addition, the 
devices support full bleed printing of 
double page (spread) images. Price: 
$7995. The products are shipping. QMS 
(Mobile, AL). 
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Extended Environments 

Sony has announced that its UP-D7000 
Digital Color Printer can now be used 
within the Unix, Commodore Amiga, 
and Microsoft Windows environments. 
Three third-party software packages 
have been outfitted with new drivers 
for the printer: GW Hannaway & Asso- 
ciates’ UP-D Print for Unix, Karma- 
Soft’s QuickPrint for the Amiga, and 
Zenographics’ SuperPrint for the UP- 
D7000, now equipped with a driver for 
Windows. The thermal dye printer out- 
puts on to A4 paper and overhead 
transparencies. The company has also 
introduced the LVR-3000N, a laser disc 
recorder that records full-motion video 
or still-frame images onto a write-once 
optical disk. Price: $11,995 (UP-D7000); 
$3500 (UP-D Print); $500 (QuickPrint); 
$395 (SuperPrint); $15,500 (LVR- 
3000N). Sony (Park Ridge, NJ). 
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Low-Cost Thermal Printer 


Seiko Instruments USA has announced 
an inexpensive thermal transfer color 
printer. The Personal ColorPoint PSE 
is compatible with both Postscript and 
HP-GL. The printer outputs onto high- 
quality plain paper and overhead trans- 
parencies at 300dpi resolution. Support 
is offered for a variety of media sizes, 
including the international B4 page 
size. The product uses a 16MHz RISC 
processor from Intel in conjunction with 
custom ASIC chips to boost perfor- 
mance. Price: $3999. The product is 
shipping. Seiko Instruments USA (San 
Jose, CA). 
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Next Postscript Printer 


Next has announced a four-color 
Postscript printer—the Next Color 
Printer—that it says produces laser- 
quality output at half the cost of compa- 
rable products. The print head design 
incorporates four sets of 64 nozzles 
each. All four colors can be printed on a 
single pass, improving printing regis- 
tration and throughput. The four color 
inks are contained in easily replaced 
individual cartridges. Price: $3495. 
Next Computer Incorporated (Redwood 
City, CA). 
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IMAGINE...3D MODELING IN WINDOWS! 
Introducing Autodesk 3D Concepts 


Whether youre designing mechanical > Sculpting Tool for shaping surfaces 

parts, planning urban facilities, or creating > Perspective and Isometric Views 

electronics packaging, you can visualize 

your ideas more quickly and with greater > Light Source Shading 

accuracy if you model your designs as > Works with AutoCAD .DXF and 
— > three dimensional objects. And now Generic CADD 


Cait mae there’s a product that lets you do just that. 
objects toany angle. Quickly. And affordably. : 
Autodesk 3D Concepts™ for Windows™ isa unique __ If you want to cut your time from concept to production, 


new software program that lets you create wire frames and ook into Autodesk 3D Concepts. In fact, if you own another 


> Transfers to other Windows programs 


surface render the models to give your design a realistic 3D modeling package, you can get Autodesk 3D Concepts 
appearance. Autodesk 3D Concepts is extraordinarily easy for Windows for just $129. For details on this limited time 
to use, thanks to its innovative tool set and its familiar offer, call Autodesk Retail Products at (800) 228-3601 and ask 
Windows menus and commands. for InfoPak A69. 


Here are a few of the features that make 
Autodesk 3D Concepts unique: 


> Rotation Cube lets you view objects from JA Al | TODESK 
any angle c 


> Ground Plane for visual reference 


Autodesk 3D Concepts is a trademark of Autodesk Retail Products. Autodesk and the Autodesk logo are registered in the U.S. Patent and Trademark Office. 
Other service and trademarks are property of their respective holders. ©1992 Autodesk Retail Products, 11911 North Creek Parkway South, Bothell, WA 98011, Fax (206) 485-0021. 
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‘RIP’ping Imagesetters 

Secma International has introduced its 
SwiftLine line of imagesetters, which, 
according to the company, offer built-in 
RIP (Raster Image Processor) Imposi- 
tion software. After pages have been 
‘RIP’ped, the user can pick from a pool 
of pages or layouts to build a press 
sheet. Changes can be made in seconds, 
without re‘RIP’ping. Irrational screen 
angle technology enables moire-free 
imaging color separations at user- 
selectable resolutions of from 1000 dpi 
to 8000 dpi. The imagesetters use mul- 
tiple laser beams and transputer-based 
display list processing for high through- 
put. Secma International (Los Angeles). 
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VIS from Tandy 

Tandy has announced the Video infes 
mation System (VIS), a digital informa- 
tion system for the home. The company 
says the system will initially be a title 
player, enabling a VIS disk to be 
dropped in and played back. Then, as 
digital information techniques continue 
to evolve, the system will probably 
adopt additional delivery methods. 
Nearly 50 software and content pub- 
lishing companies have committed to 
VIS titles. All titles will come with 
Compton’s Multimedia Encyclopedia. 
Delivery was expected to begin this fall. 
Tandy Corp. (Fort Worth, TX). 
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Presentation Notebook 

Nova has introduced a notebook with 
both a detachable projection LCD and 
external SVGA connector. The Cruiser 
325 Presentation Notebook PC also 
offers multimedia options, including 
audio and portable CD-ROM support. 
The PC is based on a 386SL 25MHz 
processor and comes with 2M of RAM, 
upgradeable to 8M. Other features 
include an interchangeable 60M or 
80M cartridge hard drive. Price: $3395 
(basic configuration). A version with a 
gray-scale LCD was expected to ship in 
September, and a TFT color upgrade by 
year end. Nova Corp. (Rochester, NY). 
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VDE-200 Image Transmission 

Lightwave has released the VDE-200, a 
new system that enables 1280-by-1024- 
pixel images to be sent up to 500 feet 
from a processor to a high-resolution 
display, with ultimate fidelity and com- 
plete system transparency. Super VGA 
signals (1024-by-768 pixels) can be sent 


98 


up to 3000 feet, in contrast to the 50-to- 
75-foot distance supplied by standard 
video cables. Price: $995 (130MHz 
monochrome or composite color sys- 
tem); $2990 (160MHz video-only sys- 
tem). Lightwave Communications Inc. 
(Milford, CT). 
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Three Compaq PCs 

Compaq has introduced a notebook PC, 
plus two desktop PCs. The Compaq 
Contura 3/25c notebook features a 9- 
inch passive-matrix color VGA display. 
The portable is powered by a 25MHz 
386SL processor. The top-of-the-line 
Compaq ProLinea 4/50 desktop PC is 
equipped with a 50MHz 486DX2 pro- 


cessor, as well as an integrated cache 


controller with 8K of internal cache 
memory and a math coprocessor. The 
ProLinea 4/25s, an entry-level 486 PC, 
is based on a 25MHz 486SX processor. 
The notebook is available with an 84M 
or 120M hard drive, and the ProLinea 
4/50 and 4/25s with a 120M or 240M 
hard drive. Each comes standard with 
4M of RAM, expandable to 12M for the 
notebooks and 32M for the desktop 
PCs. Price: from $2799 to $3099 (Con- 
tura 3/25c); from $2049 to $2249 (Pro- 
Linea 4/50); from $1349 to $1549 (Pro- 
Linea 4/25c). Compag (Houston). 
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Performa Macs 

Apple has announced the Performa 
series of computers for the home mar- 
ket. Each of the three new Macintosh 
computers comes with a special version 
of System 7 geared to ease of use. The 
Performa 200 offers a black-and-white, 
all-in-one design based on the Mac 
Classic II. The Performa 400 provides a 
modular color configuration based on 
the Mac LC II. The Performa 600 CD is 
built around a new design that can 
accommodate 51/4 -inch peripherals, 
including an optional CD-ROM drive. 
The Performa 200 and 400 each come 
with an 80M hard drive and 4M of 
RAM, expandable to 10M. The Perfor- 


ma 600 has a 160M hard drive and 
either 4M or 5M of RAM, expandable to 
68M. The Performa 200 and 400 are 
both available. The company said the 
600 CD would ship in October. Apple 
Computer Inc. (Cupertino, CA). 
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From PC to Video 

Starlight has introduced StarWorks, an 
application that transforms a ’486- 
based PC into a video server supporting 
up to 20 PCs or Macs. The system is 
compatible with the DVI, QuickTime, 
AVI, MPEG, and JPEG standards. It 
also supports full-motion video applica- 
tions running on Ethernet Local Area 
Networks (LANs). Price: varies accord- 
ing to configuration. Initially, the prod- 
uct will be available only on systems 
using the company’s Starlight Media- 
Server. It is expected to ship separately 
in the second quarter of 1993. Starlight 
(Mountain View, CA). 
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Portable PC 

BitWise Designs has introduced 
ScreenStar, a ’486-based portable PC in 
a suitcase shell. Folding flat within the 
suitcase is a 21.3-inch gas plasma 
screen that displays two if -inch docu- 
ments at full size. Built around a 
50MHz 486DX CPU, the computer 
comes standard with 8M of RAM, 256K 
of cache RAM, and 200M of magnetic 
disk storage. It is expandable to 32M of 
RAM and 1 Gbyte of disk storage. In 
addition, a 5'/4-inch bay is available for 
a second hard disk, CD-ROM drive, or 
read/write optical media. Bitwise 
Designs (Schenectady, NY). 
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oo ‘i + RS/6000 Be HP 


Spyglass has announced a version of its 
Transform visual analysis tool for IBM 
RS/6000 and Hewlett-Packard 9000/ 
Series 700 workstations. Transform 
provides quick analysis of large two- 
dimensional engineering and scientific 
data sets. Surface plots, color raster 
images, line graphics, and contour and 
vector plots can be created from two- 
dimensional data arrays by pointing 
and clicking. A Notebook window sup- 
plies mathematical, statistical, and 
array manipulation functions, FFTs 
(Fast Fourier Transforms), and kernel 
convolutions. The product was slated to 
ship September 30. Spyglass (Savoy, 
IL). 
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1. Free Issue. Return the attached order form and receive the 
current issue of C@GW FREE! 


2. Free Hacker. When we receive payment for your 12 month 
subscription, we’ll send you a FREE HACKER. The world’s 
most unique computer disc look-alike letter opener. 


3. Risk Free Subscription Savings. You can save 40%’ off the 
Newsstand price. Plus, if for any reason you wish not to receive 
CGW, simply return the invoice marked ‘‘Cancel’’. You owe 
nothing and get to keep the FREE Issue. What’s more, if you 
decide to pay the invoice and later want to cancel for any 
reason during the next 12 months, your payment will be 
refunded in full. And, you can keep the Hacker with our 
compliments. 


*Based on U.S. prices. Savings on international subscriptions vary. 


‘INTRODUCTORY OFFER FOR NEW SUBSCRIBERS! 
YES! Send my FREE ISSUE of Computer Graphics World for a RISK-FREE 


- 


look and enter my subscription for: 


L] One Year $36 U.S. (Canada $44) 
L] Two Years $64 U. S. {aie $80) 
A 40% SAVINGS OFF THE NEWSSTAND PRICE! * 


PLUS, | GET A FREE HACKER WHEN YOU RECEIVE 
MY PAYMENT! 


L] Payment Enclosed L[) BillMe (©) Amex CLIM/C LCIVISA 
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Company 
Mailing Address 
+ Te a pe eR RT ! : See 
; ZT33 
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1. || Which of the following BEST 2. pe Which of the following BEST 5. For which products do you have a 
describes your Business or | describes your title or purchasing influence? 
industry? (insert on number from —— occupation? (insert one letter (Check all that apply.) 
below.) from below.) 04 0 Software 
02 Computer Service including Graphic A. Corporate Management 08 C Printers and/or Plotters 
Design, Time Sharing, Data Processing, B. Design/Engineering Management 12 OC) Personal Computers 
Software and Consulting. C. Production/Operations Management 16 C Workstations 
04 Computers & Peripherals Manufacturing D. Data Processing Management 20 CL) Minicomputers 
05 VAR’s, VAD’s, Systems Integrators, E. Design/Engineering Staff 24 UO Mainframes 
Dealers and Distributors F. Data Processing Staff 28 CJ Boards 
06 Automotive, Aerospace, Machinery, In- G. Creative/Graphic Design 32 U Input Devices (including scanners, 
dustrial Equipment, Process & Other H. Marketing Data Tablets, Digitizers) 
Manufacturing Industries. |. Consulting 36 LC) Monitors 
08 Architecture, Engineering, Construction J. Other (Please Specify) 40 LU) Image Processing Equipment 
_- including Space Planning. 44 (1) Video Equipment 
~~ 10 Financial including Banking, Real Estate 3. What are your principal application 48 C) Networking Systems/Models 
Insurance and Brokerage. areas for computer graphics? (please 52 0 Storage Devices 
12 Distribution including Wholesale, Retail, check all that apply). 56 C Presentation Systems (including 
Restaurant and Food Chains. 03 0 Mechanical CAD/CAM/CAE/CIM Film Records, Screen Displays) 
14 Transportation including Rail, Bus, 07 C Electronic CAD/CAE 60 DO Supplies & Accessories 
Marine, Shipping, Auto Rental, Airline, 11 © Architectural CAD 68 FC) None of the Above 
Trucking and Air Freight. 15 CO) Mapping 
16 Utilities, Pipelines, Communications and 19 0 Medical & Science 6. Do you use or plan to purchase one or 
Common Carriers. 23 DO Business & Presentation Graphics more of the following PC’s/Workstations 
18 Personal and Business Services including 27 CF Video/Film/Animation (Please check all that apply): 
Medical, Legal and Accounting. 31 CO Videotex/interactive Index 01 CO Macintosh/Apple 
20 Business Services including Printing, 35 C Graphic Arts/Advertising 05 C0 IBM/IBM compatible 
Publishing, Advertising, and Television/ 39 C1 Electronic Publishing/Pre-Press 09 CF HP/Apollo 
Motion Picture Production and Design 43 C0 Image Processing 13 0 DEC 
Studios. 47 0 Technical Documentation 170 Sun 
22 Scientific & Educational Research. 51 CO Training/Simulation 21 C Other (Please Specify) 
24 Government/Military (Federal, State or 59 C1 Other (Please Specify) = 
Local). 
26 Non-Manufacturing Industries including 4. Are you involved in specifying, 
Exploration, Mining, Drilling, Agriculture, authorizing and/or purchasing com- 
Forestry and Fishing. puter graphics products and service? 


28 Educational Institutions. 
38 Other (Please Specify) 5 eee semen: SU Rie nega ee 


COMPUTER GRAPHICS WORLD 


As its name says, COMPUTER GRAPHICS WORLD covers the entire computer graphics 
panorama. Reports on all the most significant applications from design engineering 
to presentation graphics . . . from science and medicine to graphic arts... from 
architectural design to mapping . . . from electronic publishing to animation. You'll 
be updated on PC-based graphics, too - from business and presentation graphics to 
CAD/CAM and desktop publishing. 


You’ll also see what works in other applications areas, as well as your own. Readers 
tell us this ‘‘cross-fertilization’’ produces some of their best ideas! 

CGW is brought to you by experts working in your field - engineers, scientists and 
technical journalists. They know what you want to hear about, so they skip the ‘‘theory”’ 
and ‘‘sci-fi’’ and zero in on the specifics of PRODUCING IMAGES YOU SEE OTHERS 
GENERATE... BRINGING IMAGES IN YOUR IMAGINATION TO REAL LIFE. 


SPECIAL PRICE FOR NEW SUBSCRIBERS! 
See Other Side... 


($5.00 VALUE) 
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Only FASTRAK” Gives You 
Virtual Reality Without Lag... 
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...Every Time You Turn Around. 


Announcing The Biggest Breakthrough In 
Virtual Reality - Of All Time. 


lt also has an update rate of 120 Hz. An opera- 
tional range of 10 feet. And a surprisingly low price. 

Now you can turn wherever you like for 3D VR 
Until now, Virtual Reality has always had a fourth without the lag. As long as you turn to FASTRAK 
dimension you could do without...Lag time. 


trom Polhemus, the pioneer in 3D Position/ 
Introducing FASTRAK™ by Polhemus. A revolutionary 


Orientation Measuring Devices. 
new advancement in six degree-oHreedom tracking Find cut mote Gall A@ees 55150. Ek 23a 
that virtually eliminates latency. fice gs 2 | : 
FASTRAK uses Digital Signal Processing (DSP) | 


technology to accelerate tracking to 4ms. That's over 
10 times taster than existing systems. 


FPOLHEMUS 
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First in the third dimension™ 
One Hercules Drive P.O. Box 560 Colchester, VT 05446 Tel: (802) 655-3159 FAX: (802) 655-1439 


Seismic Data for CGM 

Uniras has announced that its CGM 
(Computer Graphics Metafile) graphics 
visualization program has been ex- 
panded to include CGM+, an extension 
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enabling the import and export of seis- 
mic data. The company explains that 
the extension will allow engineers to 
move seismic primitives between vari- 
ous software packages and hardware 
programs. In addition, the extension 
creates a more compact CGM file, 
because seismic data is stored in the 
files instead of in the low-level graphics 
primitives representing the seismic 
data. Uniras Inc. (Dallas). 
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PC 3D Design/Animation 


CrystalGraphics has announced PC 
packages for 3D design and animation. 
Crystal 3D Designer comes with polyg- 
onal modeling and spline surface 
manipulation tools, flexible camera con- 
trols, and an unlimited number of 
lights. Also included are predefined 
materials, texture mapping tools, anti- 
aliasing, and user-controllable reflec- 
tions and shadows. Crystal Desktop 
Animator offers the same features, in 
addition to such abilities as keyframe 
animation, timegraph and path editors, 
and unlimited sequences of object-to- 
object metamorphoses. Price: $995 (3D 
Designer). CrystalGraphics (Santa 
Clara, CA). 
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Flame for SGI Crimson 

Discreet Logic has announced an appli- 
cation for the Silicon Graphics Crimson 
VGX. Flame provides real-time, resolu- 
tion-independent, on-line digital editing 
and image processing. The company 
notes that many features in the soft- 
ware, including chrominance and lumi- 
nance keying, were previously available 
only on dedicated hardware. The mini- 
mum operating configuration is a VGX 
with a Multi-Buffer and FX option and 
32M of memory. Price: less than 
$20,000. The product is shipping. Dis- 
creet Logic Inc. (Montreal, Quebec). 
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Digital Recording and Editing 
Digital F/X has introduced a direct-to- 
disk digital recording and editing sys- 
tem. The company says that Digital 
Master EX can edit within microsec- 
onds, in contrast to previously used 
methods that edited only within sec- 
onds. Consisting of three 19-inch, sin- 
gle-space rack modules, the system 
works with Atari STe computers. It is 
compatible with SMTPE sync types, 
multiple digital I/O formats, and sam- 
ple rates, enabling integration into mul- 
titrack analog or digital audio suites. 
Price: $4995. Digital F/X (Mountain 
View, CA). 
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Unix Presentation Software 

Arts & Letters has announced presen- 
tation software for Unix machines. 
Maestro has four core components: 
Composer, Chart, Draw, and Slide- 
show. Each component can be used on a 
stand-alone basis. Each can exchange 
graphics with other Arts & Letters 
modules and export files to outside 
Unix, Mac, or DOS applications. Two 
optional packages are also available: 
the On-Command infrared remote con- 
trol system, and Conference Manager, a 
program for creating multi-screen pre- 
sentations. Price: $495 (Composer for 
Open Windows 1.2); $995 (Maestro for 
Open Windows 1.1). Arts & Letters 
(Dallas). 
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Mac Digital Video Editing 

The Company of Science and Art 
(CoSA) has introduced QuickTime- 
based software for professional-quality 
digital video editing and effects on the 
Mac. After Effects performs unlimited 
compositing and layering of movies, 
batch processing of complex effects, and 
background rendering. Other capabili- 
ties include 32-bit color support, scal- 
able resolution, non-linear editing, and 


comprehensive plug-in filter specifica- 
tion. The company said it would ship in 
the fourth quarter. The Company of 
Science and Art (La Jolla, CA). 
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Mac-Based Multimedia 


Vividus has announced Cinemation, a 
Mac-based package for easy prepara- 
tion of sophisticated multimedia pre- 
sentations. An AutoMotion feature 
offers presentation templates, clip ani- 
mations, sounds, and music for the 
instant animation of text from Power- 
Point and Persuasion files. For users 
who want to build presentations from 
scratch, the software provides such 
functions as a complete paint program, 
QuickTime support for video in a win- 
dow, Movie Within a Movie for hierar- 
chical motion, and Hypercard playback 
and control. Vividus (Palo Alto, CA). 
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Graphics in Warp Speed 

Cardinal has announced WarpSpeed, a 
graphics accelerator board that it 
claims offers four times faster perfor- 
mance for Windows and CAD applica- 
tions than any other accelerator on the 
market. The board is based on the Pow- 
er 9000 from Weitek Corp., a controller 
that was originally designed for 
enhancing performance of X-Windows 
and other GUIs running on Sparcsta- 
tions. The board provides 8-, 16-, or 24- 
bit color. Other features include inter- 
nal memory and video controller func- 
tionality. Price: $599. The product was 
expected to ship in November. Cardinal 
(Lancaster, PA). 
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Graphics Coprocessor for PCs 
Number Nine has announced the 
9GXiTC, a PC-based graphics coproces- 
sor that supports display of 16.7 million 
colors at 1024-by-768 resolution and 
65,000 colors at either 1152-by-870 res- 
olution or in a virtual work space that 
expands to 2048-by-1024 resolution. A 
zoom feature lets the user magnify the 
screen simply by striking a hot key. A 
“chameleon cursor’allows the color of 
the cursor to be changed simply by 
clicking on an icon and choosing a color 
from a pop-up menu. In addition, the 
HawkEye resolution exchange feature 
enables users to access resolution 
changes without leaving Windows. 
Price: $2295. Number Nine Computer 
Corp. (Lexington, MA). 
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Spans & Partner 


omplex 3D character animation and special 


effects that are out of this world are only two 


of the reasons Industrial Light and Magic 


(ILM), Digital Pictures and other 
leading creative houses have 
chosen SOFTIMAGE. 


Ease of use, image quality, 


system openness and fantastic 


tools offer possibilities any 


visual explorer will find irresistible. 


SOFTIMAGE INC. 
Corporate Headquarters 
3510, boulevard St-Laurent 
Suite 214 

Montréal (Québec) 
Canada 

H2X 2V2 

Tel: (514) 845-1636 

Fax: (514) 845-5676 


SOFTIMAGE INC. 

Sales Headquarters 

660 Newtown-Yardley Road 
Suite 202 

Newtown, PA 

USA 

18940 

Tel: (215) 860-5525 

Fax: (215) 860-6395 


USA - East Coast 


(215) 860-5525 


USA - West Coast 


(510) 733-3236 


USA - Midwest 
(708) 490-6450 


Africa, Eastern Europe 
972 3 639 9191 


USA - Southeast Asia 


(615) 399-8896 


USA - Southwest 


(713) 975-7117 


65 227 7707 


Australia 
61 2 906 1232 


And, our newest Version 2.6, 
adds a host of new options 
that will let you take your 


imagination to the limit. 


If reaching new visual heights 


is your specialty, discover the 


software that's bringing new life to 
animation. Contact SOFTIMAGE 


and we'll send you product literature 


and a demo tape with real character. 


Chile 
56 2 233 3384 


China, Hong Kong, 
Taiwan 
852 807 2826 


Egypt 
202 263 9564 
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France 
30 14067 7557 


Germany 
49 8062 6500 


Italy 
39 39 6057 720 


Japan 
81 3 3344 8102 


Malaysia, Singapore, 
Thailand 
65 337 5488 


South Korea 
82 2 565 2015 


Spain 
34 1 535 2017 


United Kingdom 
44 71 287 0708 


8-12 GIS/LIS 92 held in San Jose, 
CA. Contact: GIS/LIS ’92, 5410 Gros- 
venor Lane, Suite 100, Bethesda, MD 
20814-2122; 301/493-0200. 


8-12 Autofact ’92 held in Detroit. 
Sponsored by SME and The Computer 
Automated Systems Association of 
SME. Contact: Ms. Cheryl Boik, Soci- 
ety of Manufacturing Engineers, One 
SME Drive, POB 930, Dearborn, MI 
48121-0930; 313/271-1500. 


8-13 American Society of Mechani- 
cal Engineers Winter Annual Meeting 
held in Anaheim, CA. Sponsored by 
The American Society of Mechanical 
Engineers. Contact: Mr. Jeff Lenard, 
ASME, 345 East 47th Street, New 
York, NY 10017; 212/705-8157. 


10-13 SMPTE Technical Conference 
and Equipment Exhibit held in Toron- 
to, Canada. Sponsored by The Society 
of Motion Picture and Television Engi- 
neers. Contact: Mr. Alan Ehrlich, 
SMPTE, 595 West Hartsdale Avenue, 
White Plains, NY 10607-1824; 914/ 
761-1100. 


15-18 Conference on Design for 
Manufacturability: The Concurrent 
Engineering Battle Plan held in Orlan- 
do, FL. Sponsored by Management 
Roundtable Inc. Contact: Ms. Jean 
Hey, Management Roundtable Inc., 
1050 Commonwealth Avenue, Suite 
301, Boston, MA 02215; 617/232-8080. 


16-20 Comdex/Fall ’92 held in Las 
Vegas. Sponsored by The Interface 
Group. Contact: The Interface Group, 
300 First Avenue, Needham, MA 
02194-2722; 617/449-6600. 


2-4 A/E/C Systems Canada and 
CMC ’92 held in Toronto. Contact: Ms. 
Sharon Price, A/E/C Systems Canada, 
POB 310318, Newington, CT 06131- 
0318; 800/451-1196. 


3 Electronic Publishing Seminar held 
in New York City. Sponsored by Elec- 
tronic Publishing / TypeWorld and 
Color Publishing magazines. Contact: 
Electronic Publishing Seminar, Elec- 
tronic Publishing /TypeWorld maga- 
zine, One Technology Park Drive, POB 
987, Westford, MA 01886; 508/392- 
2176. 
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4-6 The Visual Communications 
Expo held in New York. Contact: Vis- 
comm ’92/CMC, 200 Connecticut 
Avenue, Norwalk, CT 06856-4990; 
203/852-0500. 


6-9 MacWorld Exposition ‘93 held in 
San Francisco. Sponsored by Mitch 
Hall Associates. Contact: Mitch Hall 
Associates, POB 4010, Dedham, MA 
02026; 617/361-2001. 


22-24 Graphics of the Americas 
held in Miami. Sponsored by Printing 
Association of Florida. Contact: Print- 
ing Association of Florida, POB 
170010, Hialeah, FL 33017-0010; 
305/558-4855. 


31-Feb.5 IS&T/SPIE Symposium 
on Electronic Imaging Science & Tech- 
noogy held in San Jose, CA. Sponsored 
by The Society for Imaging Science 
and Technology and The International 
Society for Optical Engineering. Con- 
tact: The Society for Imaging Science 
and Technology, 7003 Kilworth Lane, 
Springfield, VA 22151; 703/642-9090. 


1-4 NOW ’93 Conference held in 
Orlando, FL. Sponsored by Computer 
Graphics World, Color Publishing, 
and Electronic Publishing magazines. 
Contact: Ms. Barrie Evans, CGW, CP, 
EP, One Technology Park Drive, POB 
987, Westford, MA 01886; 508/392- 
2187. 


8-10 Sharjah Conference on Graph- 
ics Information Systems and Applica- 
tions held in Sharjah, United Arab 
Emirates. Contact: Mr. Obeid Ahmed, 
Sharjah Municipality, POB 22, Shar- 
jah, U.A.E.; Tel: 9716 541333; Fax: 
9716 546455. 


9-12 MICAD ’93 held in Paris. 
Sponsored by World Computer Graph- 
ics Association. Contact: World Com- 
puter Graphics Association, 2033 M 
Street, NW, Suite 399, Washington, 
DC 20036-8446; 202/775-9556. 


14-18 Medical Imaging VII held in 
Newport Beach, CA. Sponsored by The 
International Society for Optical Engi- 
neering. Contact: The International 
Society for Optical Engineering, POB 
10, Bellingham, WA 98227-0010; 
206/676-3290. 


ORDER YOUR 
Computer Graphics 
World BUYERS 


GUIDE NOW!!! 
100% updated for 
this edition 


x Be 
CIR ARD 


1992 Editorial 
Index 


Research the topic you're interested 
in and order back issues after 
reviewing the index. 

Call Michelle today for your free 
editorial index, 508/392-2166. 
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SAVE 50% ON ALDUS® PUBLISHING 
HOWCASE FOR WIND 


FFER ENDS DECEMBER 31ST: 
dus presents a great package deal 


complement one another. And, 
together, they offer everything you 


need to produce professional-looking 


QWYWAIA, SAT 
AUISOIONA SAT 


on three of the best-selling desktop documents. The package includes 500 


publishing programs from the leader in pieces of clip art, 35 predesigned page 
graphic software for Windows: templates, customized color palettes, Adobe 


Aldus PageMaker? the international standard in Type Manager with four complete font families, and the 
page layout and design, and world’s best-seller. industry’s best documentation and technical support. 
Aldus FreeHand? the most comprehensive The complete Publishing Showcase is available right 


design and illustration package available now for a suggested retail price of $995—over 50% off 


™ 


CompanBlE for Microsoft Windows. the regular price for all three applications. But hurry. 
Aldus PhotoStyler," the first professional-level color This offer ends December 31, 1992. So visit your nearest 
image-processing application that runs under Windows. __ software dealer to buy yours today, and save a bundle 


Because they're from Aldus, all three products on our publishing package. 


ee ey ee ee wee oD mate oe. . Leia Soe ALDUS} 


This special offer is valid from 10/1/92 through 12/31/92 in the U.S. and Canada only and may not be combined with any other Aldus offer. Dollar values are in U.S. currency. For questions about this offer, call 1-800-685-4182. This ad was produced using Aldus 
PageMaker. Aldus, the Aldus logo, Aldus FreeHand, and PageMaker are registered trademarks of Aldus Corporation. PhotoStyler is a trademark of U-Lead Systems, Inc. and is licensed by Aldus Corporation. Adobe Type Manager is a trademark of Adobe Systems Inc. 
which may be registered in certain jurisdictions. Microsoft is a registered trademark and Windows is a trademark of Microsoft Corporation. ©1992 Aldus Corporation. All rights reserved. 
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Mac Sounds 

The Audible Macintosh provides help- 
ful information on sound production on 
the Macintosh. The guide contains 
terms, concepts, software/hardware, a 
survey on animation and presentation 
software, and much more. Also 
includes a disk with more than a dozen 
MIDI files and digital audio samples. 
Sybex Inc. (Alameda, CA), 447 pages, 
$34.95. 
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Guide to Windows 3.1 

Van Wolverton’s Guide to Windows 3.1 
includes information on understanding 
and using Microsoft Windows. The 
book provides fundamental Windows 
terms and techniques and discusses 
files and directories, the use of Program 
Manager, discusses Advanced File 
Manager topics, Print Manager, and 
much more. Random House Electronic 
Publishing (New York), 219 pages, $20. 
CIRCLE141 ON INFORMATION CARD 


Windows for Beginners 

PFS: Publisher For Windows provides 
beginners with the basics needed to 
create newsletters, business cards, 
fliers, and much more. The book de- 
scribes all functions and features from 
installation to file management. Also 
includes design tips and examples. 
John Wiley & Sons Inc. (New York), 
224 pages, $19.95. 
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Interactive TV Outlook 

Frost & Sullivan Inc.’s (New York) 262- 
page study entitled The U.S. Market 
For Interactive Television (#A2648) 
analyzes the the growth of interactive 
TV to 1996. $2900. 

CIRCLE143 ON INFORMATION CARD 


Desktop Publishing Guide 

Desktop Publishing? No Sweat!! is an 
essential guide for beginners in desktop 
publishing. The guide discusses how to 
pick out a system, choose affordable 
software, develop basic design skills, 
select a printer, and more. Also ex- 
plains how to get the most out of 
Personal Press, Microsoft Publisher, 
Publish It!, and other layout programs. 
Features sample layouts, resource 
guide to clip art, courses, on-line ser- 
vices, and useful advice. Amacom (New 
York), 224 pages, $22.95. 
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News from VUE/POINT ’92 

VUE/POINT: The Hard Copy features 
the panel discussions that were pre- 
sented at last spring’s VUE/POINT ’92 


106 


show. The guide features two separate 
sections entitled “A Prepress Primer” 
and “A Basic Prepress Glossary.” 
Footprint Communications Inc. (Tena- 
fly, NJ), 134 pages, $15. Primer $5; 
glossary $3. 
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Graphic Arts Survey 

The Graphic Communications Associ- 
ation (Alexandria, VA) has released its 
updated 84-page survey entitled 
Graphic Arts System Survey. The sur- 
vey contains a profile on each system 
and looks at different areas such as 
production applications, financial appli- 
cations, statistical process control, net- 
work applications, electronic data inter- 
change, press monitors, and special fea- 
tures. Also features a vendor listing 
which includes company name, 
address, and telephone number. 
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Enable 4 and 4.5 
Enable: The Complete Reference in- 


cludes information on the features of 
Enable version 4 and version 4.5. The 
book provides tutorial exercises, tips, 
and shortcuts. Also explains how to cre- 
ate file configurations, link databases, 
use desktop utilities, program with 
macros, and much more. Osborne Mc- 
Graw-Hill (Berkeley, CA), 944 pages, 
$29.95. 
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Rapid Prototyping Directory 
Management Roundtable (Boston) 
announces the availability of the 
Directory of Rapid Prototyping Service 
Bureaus free of charge. 

CIRCLE 148 ON INFORMATION CARD 


URISA ’92 Proceedings 

Proceedings are available from this 
years URISA ’92 conference. Included 
is an anniversary edition entitled 
“TIS/GIS/LIS and Public Policies, 
Plans, and Programs: Thirty Years in 
Perspective.” $19 or $75 for the 6-vol- 
ume set. The six volumes are: Vol. I— 
Infrastructure Management, Trans- 
portation, Public Safety, Land Records 
Modernization, Natural Resource 
Management; Vol. [I—Geographic 
Information Systems; Vol. II]—Educa- 
tion/Technology Transfer, Integrated 
Systems, New Technology, Spatial 
Decision Support Systems, Artificial 
Intelligence/Knowledge-Based 
Systems; Vol. [V—Urban and Regional 
Analysis, Regional Agencies, Public 
Information, State/Province; Vol. V— 
IS/GIS/LIS and Policies, Plans and 
Programs: Thirty Years in Perspective; 


Vol. VI—Abstracts. All papers accepted 
for the 1992 annual conference. Call 
202/289-1685 for more information. 
CIRCLE 149 ON INFORMATION CARD 


Color Desktop Publishing 

The Color Resource’s Color Desktop 
Publishing Annual includes more than 
500 color publishing products. The book 
lists them in 13 different product cate- 
gories and, includes an overview of cur- 
rent technology and key specifications 
and terminology. The Color Resource 
(San Francisco), $600 pages, $195. Up- 
dates are provided each month through 
The Color Desktop Publishing Product 
Monthly, which costs $195 for 12 
issues. 

CIRCLE 150 ON INFORMATION CARD 


Open Systems Report 

Frost & Sullivan Inc.’s (New York) 256- 
page study entitled The US Market for 
Open Systems (#A2564) analyzes the 
growth in sales of the open systems 
market through 1996. 
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X Windows Guide 

X Windows Inside & Out provides the 
basics on X Windows including termi- 
nology, how it works, and hardware 
requirements. The book provides infor- 
mation on programming, Xlib func- 
tions, Xt Instrinsics, the OSF/Motif pro- 
prietary toolkit, and more. Also 
includes a program which develops a 
user-friendly graphical interface to the 
Unix operating system and discusses 
common errors and how to avoid them. 
Osborne McGraw-Hill (Berkeley, CA), 
698 pages, $27.95. 
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C Programming 

Photorealism and Ray Tracing in C dis- 
cusses how to create impressive photo- 
realistic images. The guide provides a 
sample image to generate for studying 
and modifying. Also contains two disks 
and full-color images. M&T Books (San 
Mateo, CA), $44.95. 
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QuarkXPress Guide 

Fit to Print with QuarkXPress provides 
helpful information on getting the most 
out of all versions of QuarkXPress. The 
guide contains information on design 
fundamentals, challenging projects, 
and typography, and includes a com- 
panion disk which features exercises 
that put the information discussed to 
use. M&T Books (San Mateo, CA), 
29.95. 
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COMPUTER GRAPHICS WORLD NOVEMBER 1992 


DIGITAL INPUT. 


PHOTOGRAPHIC OUTPUT. 


FAST THROUGHPUT. 


THE NEW 

3M COLOR 
LASER IMAGER 
DEFINES 


PRODUCTIVITY. 


Youre looking at a revolution in digital color imaging. 


The image shown above was actually printed from digital 

data reproduced on the 3M Color Laser Imager. This 
extraordinary new machine creates photographic-quality prints 
or overhead transparencies directly from digital information — 
either scanned and manipulated photographs or computer- 
generated images. 


It is also incredibly fast, outputting approximately three 8” x 10” 
hardcopies per minute after the first print. Or up to 175 different 
prints per hour. 


Conventional methods of generating color hardcopies from 
computer-enhanced or digitally-retouched photos often take 
hours, even days. By eliminating steps, the 3M Color Laser 
Imager outputs images in a fraction of that time. 


© 1992 3M 


The 3M Color Laser Im oduces not copies 
or duplicates from your data, but actual digital originals: 
the 1,000th image as much an original as the first. 


What's more, you get the flexibility of choosing paper or film 
in sizes from 8” x 10” to 12” x 18”. 


This new imager is absolutely unique to the marketplace. One 
look and you'll see how it not only defines productivity but 
profitability as well. 


For more information call 1-800-227-2547. Or write 
3M Color Laser Imager Project, 3M Center Bldg. 
223-25-05, St. Paul, MN 55144-1000. 


Innovation working for you” 
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IF YOUR PRIMITIVES 
LEAVE YOU FLAT... 


Ask for PRIOR Graphical Toolkits! 


Since the beginning of time, 
many things have had to 
change in order to survive. 


If this change was in the 
wrong direction, or happened 
too slowly, the results were 
often catastrophic. 


PRIOR graphical toolkits 
offer rich environments 
with very high levels of 
functionality that your 
application will thrive in ... 
and grow with! 


When the pressure begins 
to build, PRIOR graphical 
toolkits will help you and 
your project quickly adapt 
and evolve in the most 
effortless ways. 


If you need to branch 

over to a different hardware 
platform... PRIOR’s total 
conformity to standards 

will let you easily port your 
application, while at the same 
time, protect your valuable 
software investment. 


DATA SCIENCES 


PRIOR Data Sciences Product Sales Inc. 


Ask us about the perfect 
PRIOR graphical toolkit 

for your changing world... 
PRIOR GKS (2D), 

GPHIGS (3D interactive) and 
PHIGURE (scientific data 
visualization & animation). 


Before you get stuck ina 

tar pit of dead ends... 

make evolution part of 

your application’s solution... 
with PRIOR graphical 
toolkits. 


240 Michael Cowpland Drive, Kanata, Ontario, Canada K2M 1P6 
In Canada & US, Tel: 1 800 267 2626 or Tel: (613) 591 7235 Fax: (613) 592 1278 


All product names are the property of their respective trademark owners 
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4+) NCGA NEWS 


PUBLISHED BY THE NATIONAL COMPUTER GRAPHICS ASSOCIATION 


NCGA ’93 Features 
New Conference Events 


In addition to featuring solutions- 
oriented tutorials and technical 
sessions for computer graphics 
applications, NCGA ’93 will offer 
several new highlights designed to 
enhance the event’s overall focus. The 
association’s 14th annual conference 
will link the application of technology 
addressed in educational sessions to 
the implementation of that technology 
on the exhibit floor. Highlights 
include: 


Luncheon Address 

All conference attendees and 
participants are invited to a luncheon 
address at noon on Wednesday, April 
28. The luncheon will offer attendees 
an excellent opportunity to network 
with peers and colleagues while 
continuing their conference 
participation. 


Tips & Tricks 

Expert users of leading graphics 
software will show attendees how to 
get the most out of several different 
packages at expanded Tips & Tricks 
sessions offered during NCGA ’93. 

Demonstrations will feature time- 
saving maneuvers, shortcuts and 
special functions that can be applied 
immediately by the attendees in their 


work. More than 15 software packages 


will be featured in Tips & Tricks 
sessions, including Harvard Graphics 
by Software Publishing Corp.; 


(See New Events on reverse) 


NCGA Initiates New Member Services 


As part of its Direction ’90s commitment to better serve the industry, NCGA is 
now offering expanded membership programs and services tailored to address 
users in two major application areas: CAD and visual communications. 

The NCGA CAD Society, the nation’s only independent CAD membership 
organization of its kind, serves the special interests of CAD users, managers, 
developers, suppliers, educators, and consultants. 

NCGA’s newly formed Visual Communications Society addresses the 
concerns of graphic artists and designers, individuals involved in printing and 
publishing, and professionals working in multimedia. Both societies feature 
exclusive services in addition to NCGA’s array of regular member benefits: 


NCGA CAD Society Benefits: 
* Regional CAD-related educational conferences 
¢ NCGA CAD Society Bulletin newsletter 
¢ The NCGA Network newsletter 
¢ Annual awards honoring CAD excellence 
¢ Technical publications and materials 
¢ Industry information resource center 
¢ Electronic bulletin board system 
¢ Partnerships with other professional groups 
¢ Regional chapters 
¢ Discounts on NCGA’s annual conference 
¢ Free subscription to Computer Graphics World 


NCGA Visual Communications Society Benefits: 
¢ Educational programs and events 
¢ The NCGA Network newsletter 
¢ Peer networking 
¢ Information access and exchange 
¢ Technical papers and publications 
¢ Computer graphics information clearinghouse 
¢ Electronic bulletin board system 
e Alliances with leading industry organizations 
¢ Regional chapters 
¢ Discounts on NCGA’s annual conference 
e Free subscription to Computer Graphics World 


For more information on NCGA membership, call NCGA at 
1-800-225-NCGA or 703-698-9600. NCGA’s bulletin board also offers 
information on membership. You may log on by dialing 1-800-775-NCGA. 


New Events 
(from reverse) 


Microsoft PowerPoint; MicroStation by Intergraph; Newtek’s Video Toaster; Autodesk’s Animator 
Pro and 3-D Studio; and AutoCAD Release 12. 


Applications Showcase 

NCGA’s commitment to making the NCGA ’93 exposition an extension of the conference is 
perhaps most visible in one of this year’s new additions, the NCGA ’93 Applications Showcase. In a 
special area on the exhibit floor you will be able to see comprehensive demonstrations of high- 
performance applications such as 3-D animation, scientific visualization and solid modeling. The 
Applications Showcase will feature hardware and software products that are setting the pace for the 
industry and opening up applications that only existed in the imagination as recently as five years 
ago. The Applications Showcase is open to all NCGA ’93 attendees for the duration of the 
exposition. 


Education Forum 

NCGA’s Education Forum, while open to all attendees, is a new one-day program that was 
specifically designed for educators and administrators to address issues associated with graphics to 
teach, as well as challenges involved with teaching computer graphics technology itself. The 
Education Forum will be held Wednesday, April 28, and will feature a presentation discussing the 
problems encountered by educational institutions followed by an interactive discussion aimed at 
identifying solutions to these problems. 


No-conflict Scheduling 
NCGA has also paid special attention this year to the scheduling of conference sessions. In 
order to allow attendees adequate time to see exhibits and attend sessions, time is scheduled each day 
to visit the exhibits and demonstrations on the exposition floor without missing important sessions. 
The NCGA ’93 conference will be held April 26-29, 1993 and the NCGA ’93 exposition will 
take place April 27-29, 1993 at the Philadelphia Civic Center in Philadelphia, Pa. For more 
information on NCGA ’93, call NCGA at 1-800-225-NCGA or 703-698-9600. 


NCGA Extends Animation Competition Deadline 


NCGA’s 1993 International Computer Animation Competition entry deadline has been extended to 
December 1, 1992. This is the last call for entries so be sure to get your entry in before the deadline! 

Individuals or organizations actively engaged in producing computer animation are eligible to 
submit entries in the following seven categories: 


e¢ Animation Within a Multimedia Environment 

¢ Broadcast Computer Graphics 

¢ Corporate Presentations 

¢ Short Film/Video/Theatrical Motion Picture Computer Graphics 
¢ Technology and Research Computer Graphics 

¢ Television Commercials 

¢ Student/Faculty 


A special viewing of the competition winners will be screened at an awards ceremony held 
during NCGA ’93 in April. Videotapes featuring many of the competition winners will also be 
available for sale at NCGA ’93. For a Call for Entries Brochure, call Andrew Barauskas at NCGA, 
1-800-225-NCGA or 703-698-9600. 


Today 


’s marketing and distribution channels are 


going in new directions. You can get there from here. 


Marketing Channels 2000 


Conference maps out the way. subjects youll cover: 


December 7-8, 1992 
Logan Airport Hilton Hotel, Boston, MA 


Marketing 2000 Is a national conference 
for dealers and resellers of graphics, 
imaging, and publishing products and 
services. Effective distrioution channels 
will be the key to marketing in the 90’s. 
Review the channel options and the 
nuances of marketing and distrioution 

in 2 days. Examine the changes in distri- 
bution patterns, make contacts with 
suppliers, discover new sources of infor- 
mation, and review the results of a major 
study of marketing channels in the U.S. 


Hear from industry leaders and practi- 
tioners what emerging technologies are 
available, how they can be integrated 
and what they can do for your 
productivity and bottom-line. 


Who should attend: 

VARs, VADs, system integrators, 

dealers, cataloguers, computer retailers, 
computer training providers, consultants, 
mass merchandisers and discounters, 
OEMs and computer manufac- 
turers, software distrioutors, 
and every other type of 
computer graphics 

products related reseller. 


Here’s a sample of the 


¢ Through which channels are graphic 
communications products being 
sold? 


e A PennWell research study on 
distribution trends 


e Trends in marketing channel \ 
development and effectiveness \ 


e Distrioution roundtable reaching 
potential customers 


* Databases: how they can help you ~ 
¢ Running a small business today \ 
* Open discussion on “What is a VAR?” — 


¢ Extending the franchise, profitability, 
training, support, consulting 


Call/fax for more informa- 
tion or a free brochure, 
Tel: 508-392-2187 

Fax: 508-692-7806 


MARKETING 
CHANNELS 
The Channel and the Challenge— 
Marketing Today and Tomorrow 


One Technology Park Drive, Westford, MA 01886 


PLUS: You will receive an invaluable 
resource binder packed with adver- 
tising and telemarketing tips and 
techniques, database information, 
and samples of products. 


Sponsored by PennWell Graphics Group magazines: Computer Graphics World, Color Publishing, Electronic Publishing/TyoeWorld, and Computer Artist. 
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300+ FAMILIES 


FNT & PFB files for 
3D Studio, Topas, 
Crystal 3D, Auto CAD, 
Alias and More!!! 


40 Font Pack $395 
100 Font Pack $795 


Plus Shipping & Handling 
* Complete Videographics 
Sales, Service & Integration 
* Custom Wire Frames 
¢ Custom 3D Animation 
* Rendering Services 


VECTOR ARTS 301-816-2585 
1-800-394-DRAW 
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HiRes QFX™ 


Introducing Version 3.0 


HiRes QFX 3.0 now operates in 32- 
bit protect mode, and features a 
redesigned menu system with 
drop-down menus, tool bar and 
color palette. Other new tools in- 
clude resizeable windows that 
scroll and zoom; ramps and color 
spreads with variable transpar- 
ency; and Draw Mode, a drawing 
module including line, oval, and 
rectangle tools; Bezier curves; and 
scaleable type. 


HiRes QFX 3.0 supports the Truevi- 
SION TARGA 16, 24, or 32, TARGA+ ANd 
Al-Vista graphics adapters for fast, 
high quality image processing, ed- 
iting and special effects. 


Ron Scott Ince 1000 Jackson Bivd 
Houston TX 77006¢713.529.5868 
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Fast « Powerful * Easy to Use 


Create the 3D models you've 
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ERASABLE ENGINEERING 
COPIER MEDIA 


Graphic Controls introduces two 
new erasable engineering copier 
media products, 
ERASAVEL™ 
erasable vellum 
and ERASA- 
BOND™ eras- 
able bond de- 
signed to fit en- 
gineering 
wm copiers by 3M, 
* meee «=XCTOX, Bruning 
and others. Send for a media sample 
kit and catalog. 


Call or write: 
Graphic Controls, 
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RESEARCH SCIENTIST 


Research and develop image pro- 
cessing, compression and decom- 
pression for computer graphics soft- 
ware designs. Required: knowledge 
of space irrational projection tech- 
niques, recursion methods, Monte 
Carlo computer simulations and Rig- 
id-Unit mode models, and numerical 
methods to solve eigen value prob- 
lems for complex matrices, and 
knowledge of C, Fortran and Assem- 
bly computer languages, and pro- 
gramming techniques based on Mi- 
crosoft Windows; Ph.D in Physics, 
40 hr/wk. $38,000/yr. Applicants 
must be presently eligible for perma- 
nent employment in U.S. An employ- 
er paid ad. Send resumes to Missou- 
ri Job Service, 505 Washington, St. 
Louis, MO 63101, Attn: J. Gaston. 
Refer Job Order #608900. 
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1) To The Absolute Power. 


Using the latest 3D digitiz- 
ing modeling systems, 

... Absolute can accurately 
digitize real world objects 
quickly and inexpensively. 
Our customized 3-D objects 
can be down-loaded in 


varying eee of foe ue to a wide variety of formats for use in rendering, 
animation, mapping and CAD. We also offer a good selection of existing 3-D 


objects from our expanding library. 


Call or fax Curt Shepard for more information or an estimate. 


Absolute 3-p picit1zING CENTER 


500 Duchess Avenue, West Vancouver, B.C. V7T 1G4 Canada 
Tel: (604)925-4300 Fax: (604)922-6560 
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VANCOUVER 
FILM 
SCHOOL 


presents: 
3D COMPUTER 


GRAPHICS 
ANIMATION 


This 9 month program is the most 

comprehensive of its kind in North 

America and is a full immersion into 

computer graphics animation. The 

classes are integrated with a high- 

end commercial production company 

and graduates achieve a widely 

adaptable range of computer skills. 

Highlights include: 

* Low student-equipment ratio 

* 2.000 ~ hours of training 

* Wide range of industry software 

* Theoretical/practical experience 

* Highly skilled instructors 

* State-of-the-art workstations 

* A completed portfolio with 
commercial production value of 
$180.000 

We also offer an intensive foun- 

dation program in 16mm film 

production. For information 

Call or write: 

Vancouver Film School 

400 -1168 Hamilton St. 

Vancouver. B.C. 

Canada V6B 282 
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alizing the interaction of thermody- 
namic property variables. From this 
mental visualization, he derived for- 
mulas which have been in use ever 
since. However, almost no one has 
paid attention to the mental visual- 
ization on which the formulas were 
based. 

One early exception was James 
Clerk Maxwell, who was so excited 
by Gibbs’ visual-spatial approach 
that he spent a winter calculating 
and constructing in clay and plaster 
a tangible representation of Gibbs’ 
mental visualization—a “sculp- 
tured” 3D surface plot with hills 
and valleys representing the physi- 
cal property behavior of water. But 
afterward, these visual representa- 
tions were mostly forgotten, and 
Maxwell’s plaster models gathered 
dust in display cases at Yale and 
Cambridge. 


Focusing on Visualizations 

Recently, however, a professor at 
Iowa State has used computer 
graphics workstations to accom- 
plish in seconds what it took 
Maxwell months to accomplish. He 
and his graduate students have 
focused on the visualizations, not 
just on the formulas, and they 
found that returning to the visual 
mode allowed them to understand 
the thermodynamic behavior of 
pure fluids and mixtures in ways 
that were impossible using nonvisu- 
al methods. Indeed, Maxwell and 
his students learned that they could 
move ahead by combining the 
newest technologies with an old and 
previously unfashionable approach. 

Even the users of modern CAD/ 
CAM systems seem to be repeating 
this pattern—for they are largely 
following the advice of Nikola Tesla, 
who explained in 1919 that it was 
sensible to do all phases of design 
and testing by means of carefully 
constructed mental models. Tesla 
thought that building physical mod- 
els and prototypes was a waste of 
time and money—a point with 
which modern CAD/CAM users 
would no doubt agree. The differ- 
ence is, of course, that what modern 
users need a workstation to accom- 
plish, Tesla was apparently able to 
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accomplish in his head. 

For centuries, creative people 
with high visual talents have made 
major contributions in science, engi- 
neering, mathematics, art, and 
design, although they have often 
found themselves to be on the 
wrong side of a culture and educa- 
tional system largely dominated by 
verbal approaches to knowledge. 
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2049 Century Park East. Suite 2710, 


Los Angeles, CA 90067 
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CANADA: Forefront Graphics Corp. 
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Scan Conversion 
Out of the Studio and 
onto Your Desktop 


The PALMEDIA 9101 from Chromatek 


Chromatek launches serious desktop scan conversion with the 
first of its PALMEDIA professional products for personal use. 
The PALMEDIA 9101 delivers powerful features at a mere 
fraction of the price of Chromatek’s studio-use scan converters. 
Create computer graphics or presentations on a Mac Il 
or IBM PC (VGA video format), then use the 9101 to output to 

NTSC video in real time. The custom LSls in the all-digital 
9101 ensure beautiful output in 16 million colors. 
And its analog color controls let you alter the color as you 
export your image. At the turn of a knob, 
adjust computer graphics’ often too-bright colors and 
too-black blacks or match an existing image, 
without changing your graphics file. 


Chromatci< 


But these gifted visual thinkers 
may soon begin to find themselves 
on the right side of an entirely new 
technological trend—a trend which 
promises to dramatically reverse 
the field, increasing over time the 
value of visualization skills while 
some traditional academic and ver- 
bal skills become increasingly 
inconsequential. CGW 


HO! 


SCAN CONVERTER 


international Sales Office: 
Chromatek Inc. 

TBR-908, 5-7 Kohji-machi, 
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A Return to Visual Thinking 


In education and in the workplace, we'll see 
a higher regard for visualization skills and talents 


further ahead we progress in 

computer graphics technology, 
the more we are inclined to revert 
to visual approaches and perspec- 
tives largely abandoned long ago. 
Indeed, for decades, mathemati- 
clans, scientists, and others have 
tried to turn away from visual 
approaches to problem-solving as 
much as possible. Now, these visual 
approaches are once again return- 
ing to central positions in many 
fields of discipline. 


Where Will It Lead? 

Some psychologists argue that 
visual-spatial abilities should be 
seen as a special form of intelligence 
on a par with verbal, logical-mathe- 
matical, or other forms of intelli- 
gence. From this perspective, we 
might hope for greater development 
of this basic form of intelligence as 
the use of graphics computers 
spreads. As we move beyond flying 
logos and pretty pictures to the 
visualization of complex systems 
and processes, we may gain in ways 
that we cannot yet easily predict. 
However, we should anticipate that 
these gains will be as different as 
the analytical linearity of words and 
numbers is different from the com- 
plex, simultaneous wholeness of 
pictures. 

Perhaps we are now just far 


Ger it seems that the 
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enough into the early development 
of computer graphics and related 
interactive technologies that, by 
standing back a little, we can gain a 
sense of where it is all likely to lead. 
Accordingly, it seems clear that, 
over time, we should expect funda- 
mental changes in education—what 
is taught and how it is taught—as 
well as in the workplace—what we 
do and how we do it. 

But as these changes occur, we 
should expect significant modifica- 
tion in the kinds of skills and tal- 
ents considered valuable. In the 
past, those with strong verbal and 
arithmetical skills have usually 
fared best in the conventional edu- 
cational system. In the future, how- 
ever, we might expect to see a high- 
er regard for visualization skills and 
talents. 

We must remember that for some 
500 years, our schools have been 
teaching fundamentally the skills of 
a Medieval clerk—reading, writing, 
counting, and memorizing texts. 
Today, we are on the verge of a new 
era in which we will be required to 
develop, whether we want to or not, 
a very different set of visually based 
talents and skills—those of a 
Renaissance man such as Leonardo 
da Vinci, rather than those of the 
clerk or scholar of the Middle Ages. 

In the not-too-distant future, 
machines will be the best clerks. 
Accordingly, we must learn to 
develop distinctly human talents, 
and these are likely to involve the 
insightful and broadly integrative 
capacities associated with visual- 


spatial modes of thought. With the 
spread of modestly priced graphics 
computers and interactive simula- 
tor systems, it will be possible to 
learn more from seeing and doing, 
using all the senses in real or simu- 
lated experience, rather than mere- 
ly by reading and listening. And the 
interactive nature of such systems 
should make the entire educational 
experience more like that associat- 
ed with the private tutor of long ago 
than with the mass-produced edu- 
cational system of the last century. 


Benefits of a Visual Approach 

There is much to be gained by 
returning to visual approaches, 
partly because such approaches 
were so thoroughly rejected previ- 
ously. For example, the Mathe- 
matical Association of America 
recently issued a report, “Visual- 
ization in Teaching and Learning 
Mathematics,” in which various 
authors discuss the new-found 
advantages of the long-disparaged 
visual approach, described as being 
previously a “second-class citizen in 
both the theory and practice of 
mathematics.” In another example,. 
a new mathematical subfield, “com- 
binatorics,” has been developed 
based on “rediscovering the power 
of pictorial reasoning.” And, of 
course, newly emerging fields deal- 
ing with chaos, fractals, and system 
dynamics are famous for being 
highly visual in nature. 

But perhaps the following exam- 
ple best exemplifies this new per- 
spective. In the 1870s at Yale 
University, J. Willard Gibbs devel- 
oped a complex mental model visu- 
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